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guaranteed 






onths from date of i 



10& 61 



Write for complete information 
on the Du Mont tube line. 



Here is. a warranty with sales 
appeal — with your customer partic- 
ipating in the registration of his 
Teletron. A series of three cards 
are supplied with each Teletron. 
One copy is retained by you, a sec- 
ond is retained by the set owner and 
the third is sent to Du Mont provid- 
ing complete protection for the set 
owner for a period of six months 
from the date of installation against 
any defects in the Teletron. 




•trade mark 



CATHODE-RAY TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N.J. 
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J. E. SMITH, 

President 
National Radio 

Instituti. 
Wash., D.C 




I Will Show You Now to 
on HUNO-TEy 1/ISHN 

by Practicing at Home in Spare Time 



You Practice SERVICING 
with Equipment I Furnish 

You build the modern Radio (at left) as part of my 
Servicing Course. I send you speaker, tubes, chassis, 
transformer, loop antenna, everything you 
need. You use it to make 
many tests, get practical 
experience you need to 
make EXTRA money fix- 
ing Radios. I send you 
many other kits of parts 
with which you build other 
circuits common to Radio 
and Television, some of 
which are pictured on the 
next page. All equipment is 
lyours to keep. See and 
'read about them in my 
FREE 64-PAGE BOOK. 
Mail card below. 



You Practice COMMUNICATIONS 
with Equipment I Furnish 




As part of my Communica- 
tions Course I send you kits 
of parts to build the low 
power broadcasting trans- 
mitter shown at the right 
and many other circuits 
common to Radio and Tele- 
vision. You use this equip- 
ment to get practical experi- 
ence putting a station"on the 
air," performing procedures 
demanded of Broadcast Sta- 
tion operators. 1 train you 
for your FCC Commercial 
Operator's License that puts 
you in line for good pay in 
Radio or Television Broad- 
casting. Mail card below. 



OUT AND 



MAIL CARD 
NOW! 



SEE 





Television lis Today's Good Job Maker 

In 1946 only 6,000 TV sets sold. In 1950 over 5,000,000. 
By 1954, 25,000,000 TV sets estimated. Over 100 TV 
Stations now operating. Authorities predict 1,000 TV 
Stations. This means more jobs, good pay for properly 
trained men. Mail this Postage-Free card NOW for 
FREE book and sample lesson. 



NO POSTAGE NEEDED 



Both FREE 

Sample Lesson & 64 -Page Book 

ACT NOW! Send for my DOUBLE OFFER FREE. 
This card entitles you to Sample Lesson on Servicing; 
shows how you learn Radio-Television at home. 
You'll receive my 64-page Book, "How To Be a 
Success in Radio-Television." Mail card nowi No 
postage needed. J. E. SMITH, President, National 
Radio Institute, Washington 9, D.C. Our 38th year. 

Mr. J. E. SMITH, President, Dept. 2 ARR 

National Radio Institute, Washington 9, D. C. 

Mail me Sample Lesson and 64-Page Book, "How to Be a Success 
in Radio-Television." (No Salesman will call. Please write 
plainly.) 

NAME , AGE 



ADDRESS 

CITY ZONE. 



STATE 
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Be a Ram-Tele yismm^ 

Tvrayiii m mm Train at Home - -J 
J jiLdjilJlUL J in Spare Time . * A 



There's a Bright Future For You In 
America's Fast Growing Industry 



J. E. SMITH, President, 
National Radio Institute, * 
Washington, D. C. 



Read What Successful 
NRI Graduates Say: 



Do you want good pay, a job with a 
bright future and security? Would you 
like to have a profitable shop or store of 
your own? If so, find out how you can 
realize your ambition in the fast growing 
RADIO-TELEVISION industry. Even 
without Television, the industry is big- 
ger than ever before. 90 million home 
and auto Radios, 3,100 Broadcasting 
Stations, expanding use of Aviation and 
Police Radio, Micro-Wave Relay, Two- 
Way Radio for buses, taxis, etc. are 
making opportunities for Servicing and 
Communications Technicians and FCC 
Licensed Operators. 

You Learn by Practicing 
with Kits I Furnish 

With both my Servicing Course and my 
NEW Communications Course I send 
you many Valuable Kits of Parts. They 
I "bring to life'" theory you learn in my 

IMPORTANT! 

See Other Side 




illustrated texts. Some equipment from 
both courses is shown below and on 
previous page. All equipment I send is 
yours to keep. Among equipment you 
build is a Tester. Use it to make extra 
money fixing neighbors' sets while 
training. Special booklets show you how. 

Training Features Television 

Both my Servicing and Communications 
training include up-to-date lessons on 
TV principles. Throughout the country 
my graduates are filling jobs, making 
good money in both Radio and Tele- 
vision. Remember the way to a success- 
ful career in Television is through experi- 
ence in Radio. 

Send NOW for 2 Books FREE — 
Mail Card 

Send the Postage-Free card now for my 
FREE DOUBLE OFFER. You get 
Sample Servicing Lesson to show you 
how you luarn at home. Also my 64-page 
book, "How to Be a Success in Radio- 
Television." Road what my graduates 
are doing, earning; see equipment you 
practice with at home. Mail card now. 
We pay postage. J. E. SMITH, Presi- 
dent, National Radio Institute, Wash- 
ington 9, D. C. Our 38th Year. 



J? 



You Build These and many 
mora for Practical Experience 



Radio Operator 
with ABC 

"I was a bookkeeper 
with a hand - to - 
mouth salary. Now, 
a Radio Operator." 
— N. H. Ward, 
Ridgefield Park, N.J. 

It Broadcasting 
Operator 

' Now employed at 
station WHAW as 
operator. I have also 
opened my own Ra- 
dio business." — R. J. 
Bailey, Weston, W.Va. 

$10 to $15 Week 
Spare Time 

'4 months after en- 
rolling averaged $ 10- 
$15 a week spare 
time servicing Ra- 
dios. Now have busi- 
ness." — W. B.Weyde, 
Brooklyn, N. Y. 



Make Extra Money 
While Learning 

Keep your job while training. Learn 
Radio-Television principles from 
illustrated lessons. Get Practical 
Experience experimenting with cir- 
cuits common to Radio and Tele- 
vision. M any students make $5, 
$10 a week extra fixing neighbors' 
Radios in spare time while learning. 
I send you special booklets that start 
teaching you the day you enroll. 





Can Step Into FM, 
Television 

"When I enrolled 
with N.R.I., was a 
laborer. Now I have 
a position paying 
over $10 a day." — 
R. Ford, Phila., Pa. 

$10 Week In 
Spare Time 

"Before finishing 
your course, I earned 
$10 a week in Radio 
servicing in my spare 
time." — S. J. Pet- 
ruff, Miami, Fla. 

Lost Job, 
Now Has Own Shop 

"Got laid off. Best 
thing that ever hap- 
pened as 1 opened a 
Radio shop." — E. T. 
Slate, Corsicanna, 
Texas. 





E FREE CARD TODAY 



FIRST CLASS 
Permit No. 20-R 

(Sec. 34.9 PL & R) 

Washington, D. C. 



BUSINESS REPLY CARD 

No Postage Stamp Necessary If Mailed In The United States 



4c POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts. N. W. 

Washington 9, D. C. 



Want Your 

Own 
Business? 




Let me show you how you 
can he your own boss. 
Many N.R.I.-trained men 
start their own business 
with capital earned in 
spare time. Robert Doh- 
men, New Prague, Minn., whose store is shown at right, says, 
""Am now tied in with two television outfits and do warranty 
work for dealers. Often fall back to N. R. I. textbooks for in- 
formation on installing Television sets." 






SAMPLE LESSON 
and 64-PAGE BOOK 

Both FREE 

Cut out and mail 
postage-free card now! 
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Be Sure of Your Installations 



• • • 



Use 





™ You know what you are doing when 
you use Belden Multiple Conductor Ca- 
bles — they're aptitude rated. They are 
designed to provide desirable electrical 
characteristics, and rigid control assures 
constant quality. 

Specify Belden Radio Wires. 
Belden Manufacturing Co. 
4623 W. Van Buren St. 
Chicago 44, Illinois 



MULTIPLE 

CONDUCTOR 

CABLE 




APTITUDE RATING No. 8452 
Stranding .... 41x34 
Insulation Thickness 1 64" 
Jocket Thickness 1/32" 
Nominal Diameter .245" 
Underwriters' Type SV 



APTITUDE RATING No. 8424 
Stranding .... 26x34 
Insulation Thickness .020" 
Jacket Thickness .040" 
Nominal Diameter .305" 
Also used as microphone 
cable. 



APTITUDE RATING No. 8425 
Stranding .... 26x34 
Insulation Thickness .020" 
Jacket Thickness .040" 
Nominal Diameter .335" 
Interconnecting power ca- 
ble for otl electronic uses. 



APTITUDE RATING No. 8888 
Stranding .... 41x34 
Insulotion Thickness 1 32" 
Nominal Diameter. 114x.23T 
Underwriters' Ty;ie POT-64 




APTffUDE RATING No. 8426 
Straiding , . . . 26x34 
Insulotion Thickness .0 20" 
Jocket Thickness .040" 
Norrinal Diameter .355" 
Interconnecting power co- 
ble for oil electronic uses. 



A ~^qpt£tiufe-7e4&€t LINE 



JANUARY, 1952 
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increase the number of students 
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for Security! Good-Paying Jobs! 

MAKE THE MONEY YOU'VE ALWAYS DREAMED OF! 



LEARN RADIO 
-TELEVISION 

AND ELECTRONICS 

BY EASY SHOP METHOD 
TRAINING AT HOME! 



You get 
all the parts — even tubes! — 

for this modern Superheterodyne Receiver. 
You learn to build it step by step. And you 
keep it! Get all the facts. Mail coupon now. 




FREE BOOK 

TELLS YOU HOW! 

Page after page— In co/or— tells you every- 
thing you want to know. Mail the coupon. 
Get this valuable book today. And If you 
hurry— YOU GET A FREE SAMPLE LESSON, 
TOO I Shows how easy National Schools 
Home Training is. Mad the coupon today. 



Today's Shortage of Trained Technicians 
Creates Chance of a Lifetime For You! 

Think of it! With guided missiles, radar, and other 
electronic devices so important to national defense! 
With big, new developments in TV. With over 
90,000,000 home and auto radios over 12,000,000 TV 
sets. With more than 3100 radio stations, ..over 100 
TV stations — and more building every day . . . yes, 
imagine the great opportunity you have today!* 
YOU are wanted in Radio-Tele vision -Electronics! 
America's fast est -growing field. High-pay jobs-the 
kind you've always wanted — are waiting for YOU! 

Job Security! Big Money! For YOU! 
in Today's Expanding Industries! 

Trained Radio and Television technicians really make 
important money these days. Thousands of Nat ional 
Schools graduates— men just like you— are earning 
good money all over the country. Why not you ? 
And -National Schools graduates get the personal 
satisfaction of being highly-skilled technicians. Men 
people respect. Men who enjoy their Vork— rather 
than having to drag along in just any old job. 

National Schools Has Trained lOOO's 
of Successful Men! Why Not YOU? 

In almost every state— and many foreign countries- 
National Schools graduates are filling big jobs with 
famous companies. Or running their own successful 
businesses. What are YOU waiting for? National 
Schools training is coynplete training. So when you 
graduate you can take advantage of today's big 
opportunities in Radio-Television-Electronics — fast 

JANUARY, I 952 



Let NATIONAL SCHOOLS— a resident-training school for nearly 50 years — train you at home for 
today's unlimited opportunities in Radio-Television-Electronics. National Schools is one of the 
largest schools of its kind. It is locaied in Los Angeles— the center of Radic and TV world! It has 
four large buildings of modern shops and labs. Its faculty is considered tops in the business. 

You learn from lessons prrpared by experienced 
instructors and engineers. Men who are successful 
Radio and Television technicians. Men who have 
trained lOOO's of men like YOU! 




You Train At Home— In Your Spare Time 

National Schools Shop Method Home Training gives 
you basic and advanced instruction in all phases 
of Radio-TV-Electronics. And remember— your train- 
ing is based on resident school training principles. 
You learn fast from hundreds of diagrams and pic- 
tures. All instructions are written by experienced 
technicians who work in Radio and TV every day. 
All instructions have been developed and tested in 
National Schools' own labs and studios, which are 
equipped with the latest RCA equipment. No wonder 
this National Schools course is so up-to-date, prac- 
tical, interesting. And so easy to learn! And no won- 
der it is held in such high regard by leaders of 
American industry! Approved for eligible Veterans. 

We Teach You How To Make Welcome 
Extra Money— While You Leprn! 

Many National Schools students — men like you — 
make plenty of extra dollars each week in spare 
time ! Fixing neighbors' radios, appliances-andother 
ways we teach you. You start learning and earning 
from the day you enroll. From the very first lesson! 



Only National Schools Gives You This 
Professional Multi-Tester! 

You get this amazing, new testing instrument-fac- 
tory-made and tested-complete-ready to use ! Simple 
to operate. Accurate and dependable. An instrument 
every Radio-TV man iceds. Light enough to carry 
around— so you can use it at home or on service calls. 
You'll be proud to own this valuable equipment. 



WE SEND YOU LOTS OF PARTS 
LIKE THIS! 




With National Schools Shop Method Home Training, 
you get basic principles and plenty of practical train- 
ing. You learn by doing. No wonderyou learn so fast ! 
We send you many parts— all of professional, modern 
quality. You do lots of practical experiments. You 
advance day by day, step by step. Until you can even 
build the modern Superheterodyne Receiver 
you see above — plus other important testing 
units. The free book tells you all about it. The 
free sample lesson shows how easy the training 
is. Use the coupon. Send 
today — without fail ! 



Here are only a Few of the 
Good-Paying Jobs You Can Choose 

Radio Station Engineer, District Service Mana- 
ger, Aircraft Radio Inspector, Own Your Own 
Repair Shop, Inspector Technician, Service 
Specialist, Special Government Jobs, Complete 
TV Service, Sound Truck Operator. Many more! 
National Schools graduates have secure, good- 
paying jobs like these! So don't wait— mail the cou- 

Vpon todav. Now— while you're thinking about it! 

Attention! Men Going into Service Soon! 

National Schools' course quickly prepares you for 
many important jobs in the Armed Services. With 
National Schools Training you have an opportunity 
to get into special service classifications— w ith higher 
pay and grade— immediately ! 

FREE SERVICE FOR GRADUATES 

National Schools uses its great influence and pres- 
tige to help you find your place in the field of your 
choice. Don't put it off! Start yourself toward a 
skilled trade! Get the big pay you've always wanted ! 

NATIONAL SCHOOLS 

LOS ANGELES 37, CALIFORNIA • ESTABLISHED 1905 



MAIL THIS COUPON TODAY- WITHOUT FAIL! 



DON'T PUT 
IT OFF! 
GET THE 
BIG SALARY 
YOU HAVE 
ALWAYS 
WANTED! 



! 



NATIONAL SCHOOLS, Dept. GR-12 
4000 South Figueroa Street 
Los Angeles 37, California 



Mail in envelope 

or paste on 
penny post Card. 



Mail me FREE the book mentioned in this ad. Also a free sample lesson. 
I understand no salesman will call on me. 



□ Check here if you were released from the Service less than 4 years ago. 
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|oday's wary customers are more 
interested in the business ethics of a 
Television and Radio Service Dealer than they 
are in his technical ability. 

Thev look for a Service Dealer who will treat 
them fairly, a Service Dealer whose guarantee 
is sound, and then take it for granted that the 
results will be satisfactory. 

The RAYTHEON Bonded 
Electronic Technician Pro- 




gram gives customers just what they are looking 
for. If you can qualify as a Raytheon Bonded 
Electronic Technician your 90-day guarantee on 
service and parts is cash-protected by a bond 
issued by the American Mutual Liability Insur- 
ance Company. You are presented with a Reg- 
istered Bond Certificate, Creed Displays and 
Identification Cards all featuring an 8-point 
Code of Ethics that will convince the most 
skeptical customers of your integrity and ability. 



Back up your business with the Raytheon Bond. Ask 
your Raytheon Tube Distributor if you qualify for this 
exclusive business asset. It's yours at no cost, if you can. 



RIGHT. ..FOR SOUND AND SIGHT 0 



RAYTHEON MANUFA 



COMPANY 



9 Tube Division, 

Newton, Mdss 7 Chicago. III., Atlantg, Go., Lds Ang>les, Calif 



RAYTHEON 



lltElflllS All PICTURE TWKS * RELIABLE SUBMIMATURE AND MINIATURE TUBES * CERNANIU* DIODES AMD TRANSISTORS . R*0IAC TUBES • MICROWAVE TUBES 



® 
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How j 

IN 

* Send 



THIS BOOKLET can mean the difference between small, 
w-i-d-e-l-y s-p-a-c-e-d salary increases — and rapid ad- 
vancement. Between routine work — and challenging op- 
portunity. Between constantly defending your job against 
better-trained men — and dynamic confidence. Between short- 
circuited hopes — and high-powered ambition. 

An exciting new world has opened up with such super- 
speed that even the most optimistic electronic experts fall 
short in their predictions of expansion. 

Think of the 1.500 TV stations within the next 5 years 
and the 2.500 stations within 10 years, as predicted by the 
Chairman of the FCC. Think of the 14,496,000 TV sets 
now in use. Remember that we weren't supposed to reach 
that figure until 1954. Think of ihe 100,000,000 radios in 
current operation. (95% of the nation's homes have one 
or more sets.) Think of the tremendous defense orders 
now being placed for electronic equipment and installations. 

Think of the thousands of radio-equipped fire and police 
departments throughout the U.S. Of the many radio- 
equipped railroads, of the hundreds of cities with 2-way 
radio service for cars and cabs. Think of the wide-ranging 
field of aviation communications — radio-controlled aircraft, 
navigation-and-trafiic control, airport stations. 

Think of the maritime world with its navigational aids, 
fathometers, ship-to-shore and ship-to-ship communications 
and radar. Think of electronic heating, fax and ultra-fax, 
of electronic medicine, and all the other applications of 
electronic know-how. 

Countless positions must be filled — in development, re- 
search, design, production, testing and inspection, manu- 
facture, broadcasting, telecasting and servicing. Who will 
get those positions? You — if you prepare today — if you 
are alert and have the ambition to advance your knowledge. 
You — if you lake 2 minutes to send for a free copy of 
"Your Future in the New World of Electronics." 

This helpful book shows vou how CREI Home Study leads 
the way to greater earnings through the inviting opportuni- 
ties described above. 

However, being an accredited technical school, CREI does 
not promise you a ^bed-of-roses."' You have to translate 
your willingness to learn into saleable technical knowledge 
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ar ahead can you be 

next year . . . 

TV AND ELECTRONICS? 

for this free CREI booklet today... 

and find out! 

— via study. Since its founding in 1927, CREI has provided 
thousands of professional radiomen with technical educa- 
tions. During World War II, CREI trained thousands for 
the Armed Services. Leading firms choose CREI courses 
for group training in electronics at company expense, among 
them United Air Lines, Canadian Broadcasting Corporation, 
Trans Canada Airlines, Sears Roebuck & Co., Bendix Prod- 
ucts Division, Ail-American Cables and Radio, Inc., and 
RCA-Victor Division. 

CREI courses are prepared by recognized experts, in a 
practical, easily-understood manner. You get the benefit 
of time-tested materials, under the personal supervision of 
a CREI Staff Instructor. This complete training is the 
reason why CREI graduates find their diplomas keys-to- 
success in Radio, TV and Electronics. CREI alumni hold 
top positions in America's leading firms. 

At your service is the CREI Placement Bureau, which finds 
positions for students and graduates. Although CREI does 
not guarantee jobs, requests for personnel currently exceed 
supply by far. 

Talk to men in the field and check up on CREPs high 
standing in electronics instruction. Determine for yourself 
right now that your earnings are going to rise with your 
knowledge — and that you get your rightful place in the 
Age of Electronics. All this CREI can promise you, pro- 
vided you sincerely want to learn. Fill out the coupon and 
mail it today. We'll promptly send you your free copy of 
"Your Future in the New World of Electronics." The rest — 
the future — is up to you. 



MAIL COUPON FOR FREE BOOKLET 



CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 141 D, 16th & Park Rd., N.W., Washington 10. D. C. 

Send booklet "Your Future in the New World of Electronics" and course outline. 

CHECK i □ TV, FM & Advanced AM Servicing □ Aeronautical Radio Engineering 

FIELD OF ( □ Practical Television Engineering 

GREATEST ( □ Broadcast Radio Engineering (AM, FM, TV) 

INTEREST / □ Practical Radio Engineering 

Nome 

Streef 

City Zone State 

If residence school in Wash., D. C. preferred, check here Q 
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TURNER 



is a better BOOSTER : 



/ 



From every angle the new Turner Model TV-1 
Booster is the finest on the market today. Under the 
worst possible fringe area receiving conditions, the 
TV-1 consistently produces sharper, clearer pictures 
and crisper, more natural sound. 

There are many reasons for the superiority of the 
Turner Booster, but the two most important are ad- 
vanced electronic engineering and finest construction 
using only high quality component parts. 

Turner's low-noise-level cascode circuit stabilizes 
the picture, reduces noise and snow to a minimum . > . . 
makes viewing a real pleasure. 

The Turner TV-1 is simple in operation. A single 
tuning knob permits fine adjustment for the best 
reception of picture and sound over all 12 TV chan- 
nels. And because it tunes continuously from 54 to 
216 megacycles, you can use the TV-1 to amplify FM, 
aviation and mobile radio signals. Three position 
control switch turns on the TV set only, the TV set 
and Booster, or shuts off both set and Booster. 

The unit is quickly and easily installed. Attaches 
to any television set. Attractive styling and neutral 
finish harmonize with any furniture design. 



CHECK THESE SUPERIOR FEATURES 

Continuous Tuning - single knob con- 
trol for finest adjustment to permit 
best possible reception of both picture 
and sound. 

Cascode Circuit - inherent low noise 
level circuit with great stability and 
high signal-to-noise ratio. 

Construction - finest quality materials 
carefully assembled to rigid Turner 
standards assure years of continuous, 
repair-free use. 

Appearance - handsome cabinet de- 
signed to harmonize with any furni- 
ture design and finish. 

Uses - amplifies FM, mobile and avia- 
tion radio signals as well as TV. 

Results - most important, the Turner 
TV-1 produces an excellent picture 
under conditions which nullify the 
best efforts of many other boosters. 

List Price $57,50 



FOR THE BEST POSSIBLE TV RECEPTION, TURN TO 

TURNER BOOSTER 

THE TURNER COMPANY, 933 17th Street, N. E. Cedar Rapids, Iowa 



THE 



Toronto, Ont. and Branches 
In Canada: Canadian Marconi Co. 



Export: Ad* Auriema, Inc. 
89 Broad St., New York 4 
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Want To Double Your Pay? 



How To Pass FCC 

COMMERCIAL ■ If E1|CE 

RADIO OPERATOR LIVCNdB 



EXAMINATIONS 



GET THIS AMAZING NEW BOOKLET FREE! 




TELLS HOW — 



WE GUARANTEE 

TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 

YOUR FCC LICENSE 

If you have had any practical experience — Ama- 
teur, Army, Navy, radio repair, or experimenting. 



TELLS HOW — 



Employers make 
JOB OFFERS Like These 
to Our Graduates Every Month! 

Letter, October II, 1951, from Chief Engineer, Broadcast Station, North 
Carolina. "Need men with radiotelephone 1st class licenses, no experience 
necessary Will learn more than at average station far we are equipped with 
Diesel Electric power, transmitting and studio equipment". 
Telegram, October 2, 1951, from Chief Engineer, Broadcast Station, Wyoming, 
"Please send latest list available first class operators. Have November I Oth 
opening far two combo men". 

Letter, October 8, 195!, from Chief Engineer, Broadcast Station, Texas, 
"Please send list of latest licensed graduates". 

These are just a few examples of the job offers that come to our office 
periodically. Some licensed radioman filled each of these jobs ... it 
might have been youl 

HERE'S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING AT HOME IN SPARE TIME 

Name and Address License Lessons 
Lee Worthy 2nd Phone 16 

22IO»/ 2 Wilshire St., Bakersfield. Calif. 
Clifford E. Vogt 1st Phone 20 

Box 1016. Dania, Fla. 
Francis X. Foerch 1st Phone 38 

38 Beucler PL, Berginfteld, N. J. 
S/Sgt. Ben H. Davis 1st Phone 28 

317 North Roosevelt, Lebanon, til. 
Albert Schoell 2nd Phone 23 

HO West llth St., Escondido. Calif. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Desk RE-37, 4900 Euclid Bldg., Cleveland 3, Ohio 

JANUARY, I 952 



mis how- 



Our Amazingly Effective 

JOB-FINDING SERVICE 

Helps CIRE Students Get Better Jobs 

Here are a few recent examples of Job-Finding results: 

GETS CIVIL SERVICE JOB 

"Thanks to your course 1 obtained m.v 2ml phone license, and am now employed hv 
< ivil Service at (.ireat Lakes Naval Training Station as an Equipment Specialist " 
Kenneth U. Udser, Fair Oaks. Mtrt. Del.. Mellenr.v, 111. 

GETS STATE POLICE JOB 

"I hare obtained m.v 1st class ticket ithanks to vour school) and since receiving 
same l have held good jobs at all times. I am now Chief Radio Operator with the 
ite Police. 

Edwin P. Healy, 2G4 E. 3rd St.. London. K.v. 

GETS BROADCAST JOB 

"I wish to thank your Job- Finding Service for the help 
in securing for me the position of transmitter operator here at 
WCAE, in Pittsburgh." 

Walter Koschik, 1412 Ridge Ave.. N. Rraddoek, Pa. 



K entucky 



OURS IS THE ONLY 
HOME STUDY 
COURSE WHICH 
SUPPLIES FCC- 
TYPE EXAM INA. 
TIONS WITH ALL 
LESSONS AND 
FINAL TESTS. 



GETS AIRLINES JOB 

"Due to your Job- Kind nig Service, I have been getting many 
otters from all over the country, and I have taken a job with 
Capital Airlines in Chicago, as a Radio Mechanic." 

Harry Clare. 4537 S. Drexel Blvd.. Chicago. III. 




Your FCC Ticket is always recognized in all 
radio fields as proof of yaur technical ability 



MAIL COUPON NOW 



CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-37— 4900 Euclid Bldg. 
Cleveland 3 Ohio 

(Address to Desk No. to avoid delay.) 
J unit to ■nmi how I < in get my FCC ticket in a minimum of time 
Send me your KKKK booklet, "How to Pass FCC License Examina- 
tions" (does not cover exams for Amateur License), as well as a 
sample FCC-type exam and the amazing new booklet. "Money-Making 
KCC License Information." 
□ Tell me how I can get your Free Teknision Course. 

Name 



City 



Zone State 

Paste on penny postcard nr send air mail. 
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The Kailio aUoiiIIi 



MERIT 

i TV ffutl-iine* Component* For 
i* ^ » • ■ ■ % 

Improvement, He placement, £ □ n3?*r#t§li 1 





SELL IMPROVED RECEPTION I 

'^IrIT TTV" Kit #1000 for id** fa edge^ 
focui — contains MFD-70 Cotint v oV<-. 
HVSJ UrtlVfff&al Flyback artd MWC-I 
Wicirh'Iirt&PTky Crolral: K«p cr KiS hart** 
— yvu"\ gfct burin*** and □ napwla- ' 

tian fat "kna W-ho W * 

high V-CM inriuclaitc-fc. Used 
by j.g<-hi faMcvs mil a t 
Hndea OafKtnftrt. C&ltn* Tohtn wltt ihr-. 
prove 10,000,000 seH now in 

yttKHIT ^HQ for TV Sarvk* Aids 

MEAlf$ [952 Cetera g *'51T1 now avail- 
□ bte ? *. iWr^Jy-rwig MERIT tF-RF Coilt t 
i^urics Cml & Transformer data, listings. 
■ QrhrF MERIT ^ftrjrire uUiS: TV Repl Guide 
£404 r 5«pi- ' 51 -fi covers 3000 mod- 

thn^ti^ Df B2 mElrtj Cross Ref Data 
an CaiiSi Farm £l4. Write: Merit 

£*H nand Tfenifarmer Corporation, 4425 
M*^h Cr ft r* ijUttL Chicago 40. 



Those three MERIT extras help you: 




* C^tUnive: Tape- 
mav-hed withjspees 
and hnok-up data 



* 4 Full technical data packed with 

DverV^item 

lifted in Howard Sams Photo* 
tatU 



* Merit is meeting the TV 
improvement, replacement 
and conversion demand 
-rtihli □ line as complete as 
©Wf bduince information 




IRE ELECTED Dr. Donald B. Sinclair 
as president, and Harold L. Kirke, vice- 
president for the 1952 term. 

Dr. Sinclair is noted for his work in 
the development of high-frequency 
measuring instruments. He received the 
President's Certificate for merit for 
outstanding services during World War 
II for his work in the guided missile 
division of the National Defense Re- 
search Committee. 

Harold L. Kirke is currently the as- 
sistant chief engineer of the British 
Broadcasting Corp. His election to of- 
fice maintains the traditional recogni- 
tion of the international nature of the 
Institute's membership and activities. 

The newly elected directors are John 
D. Ryder, professor and head of the 
electrical engineering department of 
the University of Illinois, and Ernst 
Weber, professor and head of the elec- 
trical engineering department of the 
Polytechnic Institute of Brooklyn. 

Regional directors elected for the 
new term are: Region 1, Glenn H. 
Browning, president of Browning Lab- 
oratories; Region 3, Irving G. Wolff, 
director of the Radio Tube Research 
Laboratory, RCA Laboratories Divi- 
sion; Region 5, Alois W. Graf, patent 
lawyer, Region 7, Karl Spangenburg, 
professor of electrical engineering. 

IRE AWARDS for 1952 will be con- 
ferred upon a number of noted men for 
outstanding contributions in the di- 
versified field of radio technology: Dr. 
William Shockley, of Bell Telephone 
Laboratories, will be awarded the Mor- 
ris Liebmann Memorial Prize "in rec- 
ognition of his contributions to the 
creation and development of the tran- 
sistor." B. D. Loughlin, of Hazeltine 
Electronics Corporation, will receive 
the Vladimir K. Zworykin Television 
Prize Award for outstanding technical 
contributions toward fully electronic 
television. H. W. Welch, Jr., research 
physicist at the University of Michigan, 
will receive the Browder J. Thompson 
Memorial Prize for the best combina- 
tion of technical contribution and pres- 
entation in his paper entitled "Effects 
of Space Charge on Frequency Char- 
acteristics of Magnetrons." Jerome 
Freedman, of Watson Laboratories, 
Griffis Air Force Base, will be granted 
the Editor's Award for good English in 
technical writing in his paper "Reso- 
lution in Radar Systems." 

Presentation of the awards will be 
made by the president at the IRE An- 
nual Banquet at the Waldorf-Astoria 
during the 1952 IRE National Con- 
vention in New York City on March 
3 to 6. 

A LIGHT AMPLIFIER is television's 
greatest present need, according to 
David Sarnoff. Speaking at a gathering 
commemorating his 45th year of service 
in radio and renaming the RCA Labo- 
ratories at Princeton "the David Sar- 
noff Research Center," General Sarnoff 
said: ". . . an electronic amplifier of 
light will do for television what the am- 
plifier of sound does for radio broad- 
casting. . . . An amplifier of sound gave 



radio a loudspeaker, and an amplifier 
of light would give television a 'big- 
looker.' " 

Two other needed inventions, he said, 
are a television recorder that would 
record the video signals of television on 
an inexpensive tape, and an electronic 
air-conditioner for the home that would 
operate with tubes, or possibly through 
the action of electrons in solids, and 
without moving parts. 

General Sarnoff requested that the 
three inventions, which he called Magna- 
lux, V 'ideograph, and Electronair, be 
developed by scientists of the Research 
Center by the time of his 50th anniver- 
sary in radio, in 1956. 

A TV CODE OF ETHICS has been 
formulated by the members of NARTB 
(The National Association of Radio and 
Television Broadcasters) . Representa- 
tives of 61 TV broadcasters throughout 
the nation accepted and recommended 
for adoption by the directors of NARTB 
a set of guiding principles or code gov- 
erning: acceptability, presentation, and 
the time allocation of advertising; ac- 
ceptability of program material and 
decency in its production; coverage and 
treatment of news events; time for reli- 
gious programs and requests for time 
for airing views on controversial issues. 

A Television Code Review Board of 
six members will be established upon 
ratification of the code. Five members 
of the Review Board shall be selected 
from the NARTB membership with 
Judge Justin Miller, chairman of the 
board of directors, serving as ex-officio 
member. 

NOVICE, TECHNICIAN HAMS 

have been authorized to join the Mili- 
tary Amateur Radio System (MARS). 
The prospective member must either be 
in the Armed Services or Reserves, or 
a civilian 21 years or older and pos- 
sessing the necessary equipment to 
operate on the military frequency of 
3497.5 kc. He must operate (while on 
the MARS frequency) at such time and 
in such manner as the MARS Command 
Director may direct, and using the spe- 
cial military call signs assigned to him. 
The Army and Air Force jointly deter- 
mine MARS policy but operational pro- 
cedures are separate. Hams desiring 
more information are invited to write 
to MARS Headquarters (Army, Office 
of the Chief Signal Officer; Air Force, 
Director of Communications, AF), 
Washington 25, D. C. 

A TV PACT affecting the assignment 
of channels along the U.S.-Mexican bor- 
der has been concluded after two years 
of negotiations between the two coun- 
tries. The assignment plan agreed that 
stations within 250 miles of the border 
were not to exceed an effective radiated 
power of 100 kilowatts for the lower 
band and 200 kilowatts for the upper 
band. The assignments which would be 
affected under the assignment plan are : 
(in the United States) Arizona, 15; 
California, 10; Nevada, 5; New Mexico, 
10; Texas, 23; (in Mexico) Baja Cali- 
fornia, 16; Chihuahua, 7; Coahuila, 11. 

RADIO-ELECTRONICS for 
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For the right TV, 

ANTENNA 

to fit the 
Location and 

the Need.... 

Installation Technl 
Prefer- 



J¥X> 





Double "D-Xer" 

CONICAL Model TA 161 

The Cadillac of Corneals' 

Powerful all-aluminum construction. y 2 
inch reinforced seamless elements and 
brackets. Separate high frequency ele- 
ments. Outstanding all-channel perform- 
ance. The standard by which all antennas 
are judged. 



Emblem of Performance 
and Profit Leadership! 




JFD "Commandair" Stacked Conical. 
More than ever before . . .The lowest- 
priced, highest-value conical on the 
marker. Model C661 series. 



JFD "Plug-In" HiLo Folded Dipoles 
array. The fattest selling antenna in 
its class! Model PL5 series. 



JFD 5-Element "Corsair" Low-Band 
Ycfgi. Pre-assembled. Super-high gainl 
Model 5Y2-13 series. 



JFD "Plug-In" Inline Array. Built to 
outlast! Designed to outperform! 
Model PL1SO series. 




The Most Widely Demanded Line In The Country! 

Send today for complete catalog No* 68G. Dept. 01 



JFD "Vee-Beam" Antenna. Setting 
new performance records! Model 
C800 series. 

JANUARY, 1952 



E 



MANUFACTURING CO., Inc. 
G129 16th Avenut. Brooklyn 4. N. Y. 




FIRST 



IN TELEVISION ANTENNAS AND ACCESSORIES. 



JFD "Commandair Special" . . . 

Greatest value in aluminum conical 
historyl Model C261 series. 
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TUNG-SOL 



— for 

Uniformity 
and 



5 ! 




REPLACEMENT; 
Tung-Sol tubes keep service 
standards up to set manu- 
facturers' specifications. 



INITIAL EQUIPMENT: 
turig- Sol tubes meet the 
highest performance require- 
nts of set manufacturers. 




TUNG-SOL) 

RADIO, TV TUBES, DIAL LAMPS J& 

-r ;-T~- ■ ■ 



... TUNG-SOL ELECTRIC INC., NEWARK 4, N.I. 
Sales Offfces: Atlanta • Chicago • Dallas • Denver 
^Detroit * ttji A^eles • Newark 

I ALSflUllTO LAMPS ,Ul,l>GLASS SEALER A, 
BEAM LAMPS AND SIGNAL FLASHERS 



TV RECORDING direct on magnetic 
tape was demonstrated last month by 
Ampex Co., the electronic division of 
Crosby Enterprises, Inc. This may well 
be the "Videograph" envisioned by 
David Sarnoff as television's most- 
needed invention. 

The recorder, according to press re- 
ports, uses standard Scotch magnetic 
recording tape. At present the picture 
is "rather fuzzy" but it is expected to 
be improved greatly before public dem- 
onstrations are staged about six months 
from now. 

If the recorder becomes commercially 
practical, it should reduce greatly both 
the cost and complexity of TV record- 
ing. Optical methods must be used at 
present, the screen being photographed 
with a moving-picture camera. 

NEW RECORD SPEED has been an- 
nounced by the Wagner Research Cor- 
poration of New York City. Their 
records will play at the hitherto- 
unheard-of speed of 16 revolutions per 
minute. It will be possible to play the 
new records on a standard 33Vg r.p.m. 
player with the help of a simple attach- 
ment. 

The new records, of thin vinylite 4% 
inches in diameter, will have 448 
grooves to the inch and will play more 
than an hour (one-half hour per side). 

The new records are intended to be 
used for transcribing readings of class- 
ical literature, rather than for music. 
Work with the blind, according to the- 
company's president, Robert Wagner, 
inspired the development. 

The company intends to market the 
records for about a dollar each, and 
a kit containing two records and the 
attachment for a 33^ r.p.m. player will 
probably cost about $12. Mr. Wagner 
said that the latest Zenith phonographs 
are also capable of playing at 16 r.p.m. 
but will require a special stylus. 

HARBOR RADAR TESTS conducted 
by the Port of New York Authority 
have been extended for another six 
months according to Howard S. Cull- 
man, chairman of the agency. Com- 
mencing last March with equipment 
donated by Raytheon Manufacturing 
Co. and Sperry Gyroscope Co. some 60 
large ships have participated closely 



with the radar crews at the Fort Wads- 
worth installation. 

Recently developed electronic identi- 
fication devices will also be tested in 
the winter months ahead under condi- 
tions of heavy fog, rain and snow. An 
additional $30,000 has been appropri- 
ated by the board for these continued 
tests which will allow data over a 
whole year's operation to be accumu- 
lated. Definite and considerable reduc- 
tion in time and money lost in ship 
delays caused by bad visibility and 
navigation hazards are expected if a 
permanent installation is found to be 
practical and feasible. 

UNDERSEA TELEVISION may be 

used by the Navy to protect divers and 
to aid them in their work, Admiral 
Homer N. Wallin, Chief of the Navy 
Bureau of Ships, discloses. The new 
underwater TV cameras enable viewers 
to explore the ocean floor and study it 
for conditions dangerous to divers. 
When working at 200 feet or more, 
divers spend more time descending and 
ascending than they do on the bottom. 
Actual working time is short. Cameras 
can be lowered and raised much quick- 
er than a diver and can be operated for 
long periods. Remote-control circuits 
provide for camera adjustments. 

FINAL TV ALLOCATIONS are be- 
lieved to be in the offing according to 
observers. Recent developments tend- 
ing to substantiate this view have been 
noted. WSB-TV (formerly WCON-TV) 
has been granted a temporary author- 
ization to operate on a commercial 
basis with modification in power for 
not later than February 15, 1952. The 
FCC has assigned at least 15 staff 
members to the necessary task of read- 
ing and evaluating the hundreds of 
sworn statements filed in connection 
with the TV allocation proceedings. The 
FCC postponed the theatre TV pro- 
ceedings from November to February 
25, 1952 with an opinion and order 
which stated that the TV allocations 
necessitated the postponement. Also 
cited was the speech by vice-chairman 
Paul A. Walker in which he expressed 
indications of TV coverage of the whole 
nation in the near future. 

— end — 
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Courtesy Wagner Research Cow. 

Photo of a 16-r.p.m. record and adapter on a standard Dynavox record player. 
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Test Instrument Kits 

Lab Precision Qualify at Lowest Cost 

Quick and Easy to Assemble 




221-K Vacuum Tube Volt- 
meter. 15 ranges; 26 meg 
DC input res. Zero center 
4}^" meter; ranges: AC- 
DC volts, 0-5-10-100-500- 
1000; res., 0-1000 ohms and 
0-1-10-100-1000 meg.; db, 
- 20 to +16. With all tubes 
and parts ready to wire. 
6x9^6x5". Shpg. wt., 10 lbs. 
83-152. Only $25.95 

526-K Standard Multimeter. 

1000ohms-per-volt; 31 ranges; 
3H" meter. Ranges: AC-DC 
volts, 0-1-5-10-50-100-500- 
5000 at 1000 ohms /volt; res., 
0-700,0-100,000ohms,0-l meg; 
AC and DC current, 0-1-10 
ma, 0-0.1-1 amps; 6 db ranges, 
- 20 to +69. Accuracy: AC ± 
5%, DC ± 3%. Ready to wire. 
6^4x3^x2". Shpg. wt., 3 lbs. 
83-166. Only $13.90 



555-K 20,000 Ohms-Per-Volt 
Multimeter. 4M" meter, 50 
micro-amp D'Arsonval 
movement. 31 ranges: DC, 
AC and output volts, 0-2.5- 
10-50-250-1000-5000 (DC 
at 20,000 ohms/volt, AC 
at 1000 ohms /volt); 5 db 
ranges: — 12 to +55; res., 
0-2000-200,000 ohms, 0-20 
meg; DC current, 0-100 
micro-amps, 0-10-100-500 ma, 0-10 amps. 
Ready to wire. 6 3 4x5l4x3". Shpg. wt., 4 lbs. 
83-167. Only $29.95 

511-KVolt-Ohm-Milliameter. 

3" meter; germanium 
crystal for AC. Ranges: 
DC volts, 0-5-50-250-500- 
2500; AC, output volts, 
0-10-100-500-1000; DC 
current, 0-1-10-100 ma, 
0-1-10 amps; res., 0-500-100,000 ohms, 0-1 
meg; db, — 8 to +55. Complete, ready to wire. 
8 x AY 2 x 3". Shpg. wt., 3y 2 lbs. 
83-153. Only $14.95 

_ mi H, -v. 145-K Multi-Signal 

■ pjyjJS^fcffHl aud^io circuits in AM, 

J [ Bjl^ ^B^^M Built-in 4 PMspeak- 

lta!HC^5^5nRl er » panel jacks for lse 
of VTVM ; germanium 

^BSf^ff- crystal diode prdbe. 

Response to over 200 

mc. Complete, ready to wire. 10 x 8 x 4%". 

Shpg. wt., 9 lbs. 83-158. Only $19.95 






425-K 5 Oscilloscope. 

For AM, FM, TV align- 
ment; push-pull deflec- 
tion. Sensitivity .05 to 
.1 rms volt /inch. Range, 
5 cps to 500 kc. Wide- 
range multi-vibrator 
sweep circuit 15-75,000 
cps. Provision for ext. 
sync. Z-mod. and direct 
input to CR tube plates. 
With all tubes and parts, 
ready to wire. 8^xl7x 
13". Shpg. wt., 30 lbs. 
83-155. Only. . . $44.95 

320-K RF Signal Gener- 
ator. Uses Hartley os- 
cillator. Covers 150 kc 
to 34 mc on fund., to 
102 mc on harmonics. 
Unmodulated or 400 cy- 
cle AM modulated out- 
put. Dial calibrated in 
7 bands. Quickly aligns 
AM , FM sets ; aligns 
RF with any standard 
AM set. Ready to wire. 10x8x4%". Shpg. wt., 
10 lbs. 83-154. Only $19.95 

322-K RF-AF Signal Generator. Improved 150 
kc to 34 mc instrument, with individual cal- 
ibration for each of 5 bands. Selects pure RF, 
mod. RF, or pure AF. Colpitts audio osc. 
generates 400 cy. pure sine wave voltage. 
Ready to wire. 83-168. Only $23.95 

315-K DeLuxe RF Signal ^ 
Generator. For AM, FM, 

TV work. 1% accuracy. 
Freq. range, 75 kc to 150 
mc in 7 calibrated bands; 
vernier micro-cycle band; 
volt.-reg. power supply. 
400 cycle sine wave mod- 
ulation, less than 5% dis- 
tortion. Complete, ready 
to wire. 12x13x7". Shpg. wt., 20 lbs. 
83-162. Only $39.95 

625-K Tube Tester. 

Tests all standard 
AM, FM and TV 
tubes, including 9-pin 
miniatures. 4)4" me- 
ter; illuminated chart 
shows test settings. 
Tests for shorts and 
open elements; spare 
socket for new tubes; 
built-in power supply. 
Ready to wire. 123^x9)^x4^". Shpg. wt. t 
13 lbs. 83-161. Only $34.95 







ALL OF THE ABOVE UNITS ARE ALSO AVAILABLE FACTORY-WIRED AND TESTED — SEE YOUR 



360-K Sweep Generator. 

Use with any stand- 
ard scope for visual 
TV-FM alignment. 
Covers 500 kc-228 mc. 
Variable sweep,0-30 
mc. Crystal marker 
osc. with variable 
amp.; external marker 
can be injected; phas- 
ing control; each TV 
channel center marked on front panel. Ready 
to wire. 10x8x6^"- Shpg. wt., 12 lbs. 
83-159. Only $34.95 

950-K Resistance— Ca- 
pacitance Bridge. Meas- 
ures, tests all resistors, 
0.5 ohms to 500 meg., 
and all condensers, 10 
mmfd. to 5000 mfd. Also 
gives instant R-C-L 
comparison with any 
ext. component as 
standard. 0-500 DC v. 
source. Tests for leakage, polarization, power 
factor. Magic eye indicator. Ready to wire. 
10x8x4%". Shpg. wt., 10 lbs. 
83-164. On ly $19.95 

1171-K Resistance Decade Box. Sup- 
plies resistance values from 0 to 
99,999 ohms with 3^2% precision. 
Has 5 separate 10-position switch- 
es. Includes comparator position 
and binding posts for instant sub- 
stitution of actual equivalent com- 
ponent. Complete with all parts, 
ready for wiring. 33^ x 12 x 3". 
Shpg. wt., 3 lbs. 

83-165. Only $19.95 

1040-K Battery Elimi- 
nator and Charger. For 

charging and all auto 
radio testing. Gives 
0-13 v. output. Has 4- 
stack rectifiers in full- 
wave bridge. 10,000 
mfd condenser for 
well-filtered output. 
Delivers 10 amps DC 
at 5-8 volts continuously, 20 amps intermit- 
tently. Meter measures current and voltage 
output. Ready to wire. 10)^x7 %x8%". Shpg. 
wt., 15 lbs. 

83-163. Only $25.95 

EICO PROBE KITS 

With Germanium crystal; for signal tracing and 
measurement up to 200 mc; 6^x5^". 
83-1 56. P75-K RF Probe for 221-K VTVM . $3.75 
83-1 57. P76-K RF Probe for 425-K Scope. . $3.75 
83-160. High-voltage probe HVP-1. Adapts Eico 
221-K VTVM, Eico 555-K or any other VTVM or 
20,000/ohm/V VOM to read up to 30,000 v. 
10x2" $6.95 

ALLIED CATALOG OR WRITE FOR PRICES 
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212-PAGE 1952 CATALOG 



Send today for ALLIED'* ji wtJi»rit#*iv e , cenrt£l*t? 
btryjnu [tu >d e to r*M electroni t Hn PP il**. A L L I £ D -a-FPn rf, 
the ■-orH':- Inrsert itocM of tu ***>£■■ p=*J-f&, Tfi*t lii&tfp- 
mtnti, audja equipment, in Ju*trl.=il -ce mp-*n#ntd|.—« 
comptvta- quality line* f»* Ibwtiit pr-lcox. Get ift n r-y 

b-Uj-jrt-y |i(lMnt^ L Kpinwi^y d 1 1 1 M-flfy. C-'ApCifl pLfr-.G l i ,1 1 

It-- 1 1 <-nm|il r .<t? f-fltifrfaetlpn en cvary urdb-r Sand for 
y*gr FREE A L L I E D ^ iale.-q iedrvy. 

ALLIED RADIO 



ALLIED RADIO CORP., Dept. 2-A-2 
833 W. Jackson Blvd., Chicago 7, III. 

Please ship the following Eico Kits 



$ enclosed. □ Full Pay. Q Part Pay (Bal. C.O.D.) | 

□ Send FREE 1952 212-Page Catalog. 



Name- 



Address - 



City- 



-Zone- 



JState- 



JANUARY, I 952 



www.americanradiohistorv.com 



Knilio Kiisiiicss 



«'5 TtiE 





that makes 

SPRQGUE TELECAPS 

outperform and outlast 
other molded tubulars 



\ctual, on-the-job performance proves the superi- 
ority of Sprague "Black Beauties" beyond question, 
lo find the .secret that explains just why they're >o 
much better, however, you've got to see inside of a 
Telecap itself. 

The big feature is that every Sprague Telecap is 
molded into its sturdy Bakelite phenolic shell while 
its windings are still dry. Any chance of contamina- 
tion by moisture or dust during manufacture is avoided. 
After molding, the capacitor is vacuum-impregnated 
with mineral oil through a tiny eyelet. The lead is 
then inserted, the terminal is solder-sealed — and you 
have a capacitor that has maximum resistance to heat 
and moisture . , . extra high insulation resistance and 
superior capacitance stability, hi short, a capacitor that 
brings you premium quality at no extra cost! 

. . . And that's the secret behind the fact that Sprague 
Telecaps are more widely used by leading television 
set makers . . . and why they're first choice of service 
technicians who value their reputations for good work! 
7 rite for" Tc lecap* "Bui let in. It free! 

SPRAGUE PRODUCTS CO. 

81 Marshall Street 
NORTH ADAMS MASSACHUSETTS 



BLACK BEAUTY 

TELECAPS 

TELEVISION'S MOST WIDELY USED 
MOLDED TUBULARS 




Merchandising and Promotion 

Merit Transformer Corp., Chicago, is 
shipping- its No. 1,000 TV kit to dis- 
tributors. The kit contains three major 
components for conversion and replace- 
ment: The HVO-7, a 77J-1 type flyback 
transformer with universal mounting- 
brackets; an MWC-1 width-linearity 
coil with a.g.c. winding-; and an MDF- 
70 cosine-wound deflection yoke. The 
kit also contains data sheets. 

Bendix Radio Division of Bendix 
Aviation Corp., Baltimore, published a 
cartoon booklet, the "Blue Book of TV 
Servicing." The booklet humorously 
presents the "dos and don'ts" for TV 
service technicians in their relations 
with the public. 

Erie Resistor Corp., Erie, Pa., de- 
signed a new "Breakaway'* package 
consisting of two drawer trays and a 
sleeve. The sleeve may be broken apart 
so that each half of the package makes 
a complete drawer tray unit containing 
Erie < eramicons of five different 
capacitances. 

Circle-X Antenna Corp., Perth Am- 
boy, N. J., launched a $100,000 sales 
campaign, "The Circle-X Round-Up," 
offering incentive merchandise to dis- 
tributors' salesmen to promote the sale 
of its antennas. 

The RCA Tube Department, Harri- 
son, N. J., inaugurated a sales promo- 
tion campaign to familiarize the names 
and services of RCA tube distributors 
in the minds of their broadcast and 
industrial customers. Built around the 
"forget-me-not" theme, the campaign 
offers a wide variety of useful items 
imprinted with the distributor's name. 
The give-away merchandise includes 
such items as a three-year wall calen 
dar, an electric clock, an automatic 
pencil, the RCA reference book, and a 
tie or a money clip. The Tube Depart- 
ment is also offering, free, a three-ring 
leatherette binder through its distribu- 
tors to service technicians who pur- 
chase at least $10 worth of RCA Victor 
service data. 

Belmont Radio Corp., Chicago, manu- 
facturers of Raytheon TV receivers, 
prepared a service manual and presen- 
tation which directs TV service techni- 
cians to study the picture for clues to 
circuit troubles. Titled "How to Inter- 
pret What You See," the presentation, 
under the direction of Carroll Hoshour, 
Belmont service manager, was shown 
to 850 TV technicians in Philadelphia 
and Chicago and has now become a 
"road show." 

Allen B. Du Mont Laboratories' Elec- 
tronic Parts Department is sponsoring 
a campaign by which service techni- 
cians may offer their customers a trade- 
in allowance on their present tuners if 
they purchase a Du Mont Inputuner. 
The plan is meant to reduce the cus- 
tomer's cost of converting a straight 
TV receiver to an FM-TV combination. 
The plan will be in effect for a limited 
time only, 

Jensen Industries, Inc., Chicago, re- 
leased a circular describing its needle 
kits and new cutting needles, and also 
(Continued on page 20) 
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Each crystal is enclosed in a cylindrical oven which holds the 
crystal temperature to within 1/100 of a degree. 



At the A. T. & T. building at 195 Broadway, New York, 
passersby set watches by the world's most accurate public 
clock, which is controlled by the master standard. 



Front of the new frequency-time standard at Bell Telephone Laboratories. In the rear there are 600 
electron tubes and 25,000 soldered connections. Room temperature is maintained within two degrees. 




The controlling quartz crystal vi- 
brates in vacuum at 100,000 cycles 
per second. The standard is powered 
by storage batteries, with steam 
turbo-generator standing by, just in 
case of emetgency. 



A vibrating crystal 
keeps master time 



Ever since Galileo watched a lamp 
swinging in the Cathedral of Pisa three 
centuries ago, steady vibration has pro- 
vided the practical measure of time. In 
the 1920s Bell Laboratories physicists 
proved that the quartz crystal oscilla- 
tors they had developed to control 
electrical vibration frequency in your 
telephone system could pace out time 
more accurately than ever before. 

The Laboratories' latest master stand- 
ard keeps an electric current vibrating 
at a frequency that varies only one part 
in a billion, keeping time to one ten- 
thousandth second a day. 

Through secondary standards, a 
master oscillator governs the carrier 



frequencies of the Bell System's ship- 
to-shore, overseas and mobile radio- 
telephone services, the coaxial and 
r J /iarlio - . J /te/ay systems which transmit 
hundreds of simultaneous conversa- 
tions, or television. In the northeastern 
states, it keeps electric clocks on time 
through check signals supplied to elec- 
tric light and power companies. 

The new standard also provides an 
independent reference for time meas- 
urements made by the U. S. Naval 
Observatory and the National Bureau 
of Standards. Thus, world science bene- 
fits from a Laboratories development 
originally aimed at producing more and 
better telephone service. 



BELL TELEPHONE LABORATORIES 




Improving telephone service for America provides careers 
for creative men in scientific and technical fields. 



www.americanradiohistorv.com 



NOW. . . GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 



RADIO- UCCTRONICS 

...AT HOtti! 

Use REAL commercial-type equip- 
ment to get practical experience 

Yaur future deserves and needs every advan- 
tage you >:an give it! That's why you owe it 
to yourself to find out about one of the most 
COMPLETE, practicol and effective ways now 
available to prepate AT HOME for America's 
billion dollar opportunity field of TELE- 
VISION-RADIO-ELECTRONICS. See how you 
may get ^nd keep the some type of basic 
training equipment used in one of the na- 
tion's finest training laboratories . . . how A BOVE: Build and keep 
you may get real STARTING HELP toward o a r *al 17 INCH can- 
good job or yaur awn business in Television- mercial TV receiver. 
Radio-Electronics. Mail the coupon today for Optional after compl st- 
complete Facts — including 89 ways to earn ing regular training at 
money in this thrilling, newer field. moderate added cast. 

D.T.I., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
In addition to easy-to-read lessons, you get the use of HOME MOVIES 
— an outstanding training advantage — plus 16 big shipments cf 
Electronic parts. Perform over 300 fascinating experiments for 

practical experience. Build and 
keep real commercial -type test 
equipment shown at right 

MODERN LABORATORIES 

If you prefer, get all your prepara- 
tion in our new Chicago Training 
Laboratories — one of the finest of 
its kind. Ample instructors, modern 
equipment. Write for details) 



Get BOTH of these 
information pocked 
publications FREE! 



89 « 

CAK* 

81010 UICMOMICS 




I 



ACT NOW! MAIL COUPON TOWl 



DE FOREST'S TRAINING, INC. Dept. RE- 1 -I 
2533 N. Ashland Ave., Chicago 14, III. 
Without obligation, I would like your Opportunity News 
Bulletin showing "89 Ways to Earn Money in Television- 
Radio- Electronics"; also, the folder showing how I may 
i tU.iiLnn field 



i 

preparoto get started in this thrilling 

I 



Name ,._.Apf 

Address '""^ one . .......State 

City. 



I 

\ — 
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MILITARY SERVICE 

If you're subject to military 
service, the information we 
have for you should prove very 
helpful. Mail coupon today. 



De FORESTS TRAINING, INC. 

CHICAGO 14, ILLINOIS 

DeVRY NSTITUTION 
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'f AMAZINGLY VERSATILE 
NEW ASTATIC 1-I2-U 
«, CRYSTAL 
CARTRIDGE 

Leave condenser 
harness on for low 
output (1.2 volts) . . . 
or slip it off for high 
output (4.0volts) 
to replace over 
125 standard 
78 RPM Cartridges 



LIST PRICE • 

Code ASWSF 




Condenser harness 
slips on or off 
terminals with ease 



Write for complete listing of 
78 RPM Cartridges which 
the L-I2-U replaces. 



^T LAST, here is the first completely 
satisfactory answer to a long-felt need! You 
can now replace most standard 78 RPM car- 
tridges with one, single model . . . and get 
reproduction guaranteed to better or equal the 
previous unit. It's the newly perfected Astatic 
Dual-Output L-12-U Crystal Cartridge which puts 
this modern replacement magic at your finger- 
tips. Think of the savings in time and trouble 
. . . the streamlining of old problems, all the way 
from inventory to installation! Try the new 
Astatic L-12-U at the first opportunity . . . you'll 
adopt it at once as your number one standby. 

FEATURES: 

t. Stamped steel housing. 

2. Needle chuck limiting feature which restricts 
motion of the chuck both radially and length- 
wise, prevents dislocation of chuck, and protects 
against crystal breakage from rough handling 
and when changing needle. 

3. Dual-output, 1.25 or 4.0 volts at 1,000 c.p.s. 

4. Range to 5,000 cycles. 

5. Minimum needle pressure, I oi. 

6. Net weight, 19 grams. 

7. Furnished with complete installation instructions 
and listing of cartridges the L-I2-U replaces. 




ORPORATION 



CONNEAUT, OHIO 

in Canada Canaoian astatic itd, roflowro, Ontario 



Astatic Crystal Devices manufactured under Brush Development Co. patents. 



showing electrotypes of cuts of its 
products available for distributor 
catalogs. 

Production and Sales 

The NBC TV Sales Planning and 
Research Department reported that 
there were 14,555,800 TV sets installed 
in the United States as of November 1. 
New York City led with 2,630,000, fol- 
lowed by Los Angeles with 1,045,000, 
Chicago 1,020,000, Philadelphia 940,000 
and Boston 809,000. 

The RTMA reported that receiving- 
tube sales for September had increased 
to 27,946,193 over the 23,761,253 sold 
in August. Of the September sales, 
16,176,604 tubes were for new sets, 
7,363,721 for replacement, and the bal- 
ance for export and Government agen- 
cies. The sales of TV picture tubes to 
TV set manufacturers also increased 
during September — 294,951 units were 
sold compared to 210,043 in August. Of 
the picture tubes sold in September, 
91% were 16 inches or larger and 98% 
were rectangular. 

Allen B. Du Mont Laboratories* presi- 
dent, Dr. Allen B. Du Mont, estimated 
that the company's sales during 1952 
would be at least 25% more than any 
previous year due to the increase of 
defense orders. 

RTMA president Glen McDaniel pre- 
dicted that the industry would not be 
able to produce more than 1,000,000 
to 1,250,000 TV sets during the fourth 
quarter of 1951, which would bring the 
total output for 1951 to between 5,000,- 
000 and 5,250,000 sets as compared with 
7,400,000 in 1950. 

New Plants and Expansions 

Haydu Brothers, Plainfield, N. J., 
completed a two-story building in con- 
nection with its main plant at Mount 
Bethel, N. J. The need for the new plant 
was dictated by the company's Govern- 
ment program for the production of 
electronic assemblies and parts for the 
Air Force and Signal Corps. 

Budelman Radio Corp., Stamford, 
Conn., was formed as a new manufac- 
turing and engineering corporation for 
radio and electronic equipment. 

Astron Corp., East Newark, N. J., 
signed a long-term lease for additional 
space, virtually doubling its production 
facilities for its line of capacitors and 
r.f. interference niters. 

Shallcross Manufacturing Co., Col- 
lingdale, Pa., is nearing completion of 
its building program which includes a 
new wing on its main factory, expan- 
sion of its instrument laboratory, and 
a large component development 
laboratory. 

TV-"Q" Custombilt Corp. moved its 
plant and offices to new quarters in 
Hawthorne, N. J. 

Business Briefs 

. . . Jensen Manufacturing Co., Chicago, 
announced that its Viking loudspeakers 
would now be identified by the phrase, 
"Viking by Jensen." It was formerly a 
private brand line for low-cost replace- 
ment. The brand will be given extensive 
publicity and promotion. 

— end — 
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©OOP JOBS waiting 
for trained TV servicemen 



Look at the actual "help wanted" ad- 
vertisements above. They are typical of the 
opportunities now open to TV servicemen 
offering financial security and permanent 
employment. 

PLENTY OF OPPORTUNITIES— NOW 

As a trained and experienced TV serviceman, 
you may choose from several good-pay jobs 
with excellent futures. 

Immediate and future employment oppor- 
tunities cover a wide range. Installation or 
trouble-shooting of TV receivers in homes 
. . . bench technician in radio-TV service 
shops . . . inspector, tester and repairman 
with manufacturers of TV receivers . . . test- 
ing, analyzing and repairing with electronic 
instrument manufacturers . . . trouble- 
shooting and repairing with companies with 
military contracts for electronic equipment. 
If you prefer, you can be your own boss by 



operating a TV service shop of your own. 

Even in the Armed Forces your qualification 
as a TV serviceman will open the door for you 
to win rapid promotion and better pay. 

RCA INSTITUTES HOME STUDY COURSE 
TRAINS YOU TO QUALIFY 

Men now in the radio-electronics industry as 
well as radio servicemen, with no experience 
in TV servicing, here is your golden oppor- 
tunity to convert your skill to the important 
money-making field of TV servicing. Don't 
pass up this chance of a bright and profitable 
career in TV. 

The RCA Institutes Home Study Course 
gives you a sound knowledge of television 
fundamentals . . . intensive practical instruc- 
tion in the proper maintenance and servicing 
of complex TV receiver circuits . . . teaches 
you the "short cuts" on TV installation and 
trouble-shooting, saving you many hours of 



on-the-job labor. Learn TV servicing from 
RCA engineers and experienced instructors 
—pioneers and leaders in radio, television 
and electronic developments. 

RCA INSTITUTES HOME STUDY COURSE 
PLANNED TO YOUR NEEDS 

You keep your present job in radio— tele- 
vision— electronics. In your spare time, you 
study at home. You learn "How-to-do-it" 
techniques with "How-it-works" informa- 
tion in easy-to-study lessons prepared in ten 
units. Cost of RCA Home Study Course in 
Television Servicing has been cut to a mini- 
mum—as a service to the industry. You pay 
for the course on a "pay-as-you-learn" unit 
lesson basis. You receive an RCA Institutes 
certificate upon completion of the course. 
The RCA Institutes Home Study Course in 
Television Servicing is approved by leading 
servicemen's associations. 



RCA Institutes conducts a resident school in New 
York City offering day and evening courses in Radio 
and TV Servicing, Radio Code and Radio Operating, 
Radio Broadcasting, Advanced Technology. Write 

for free catalog on resident courses. 




RCA INSTITUTES, INC. 

4 SERVICE OF RADIO CORPORATION *f AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N. Y. 

JANUARY, 1952 



Send for FREE BOOKLET 

Mail ths coupon — today. Get complete information on the 
RCA INSTITUTES Home Study Course in Television Servicing. 
Booklet gives you a general outline of the course by units. 
See how this practical home study course trains you quickly, 
easily. Mail coupon in envelope or paste on postal card. 



MAIL COUPON NOW! 



RCA INSTITUTES, INC. 
Home Study Department RE-1S2 
350 West Fourth Street, New York 14, N.Y. 

Without obligation on my part, please send me copy of booklet 
"RCA INSTITUTES Home Study Course in TELEVISION 
SERVICING." (No salesman will call.) 

Name 




(Please Print) 



Address. 
City 



_Zone- 



_State_ 
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Demand the 
N.V.C trade mark 1 
on everv picture tube. 



TELEVISION 





Americans largest 
Independent* 

Manufacturer 



PRODUCING THE WORLD'S 
F1N£$T TELEVISION THUS 

Inde e dent und engine; ing, careful 1 
selected quality materials and tightly controlled precision 
workmanship make N.V.C. television tubes the finest— 
for at N.V.C. all efforts, all personal attention is 
given to a single thing alone — better tubes designed for 
conversion and replacement in e\ery standard 
set to give a butter, more clearer picture. 

Write for name of Representa}lve nearest you 

30)9 Wesr 47th Sheet, Chicago, III. 



Three plants with over 17 acres of co- 
ordinated machinery and personnel, 
producing the world's finest tele- 
vision picture and receiving tubes. 




3019 W. 47th St. Grays Lake 90? W. Huron St, 
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H'GH STANDARDS Or 

""VISION PRODUCTION QU4UTY 




tdkes seme import*)! readings with tfce E'CO Model 221 
Vacuum Tuae VosVeieter and Model 555 Multimeter, as 
Harry R Aselwy lo*<s on. 



Mr. Al Goldberg, Assistant Chief fngine«r of CBS- 
Columbia, and Harry R Ashley. President of EICO, 

inspecting the use of the EICO Model 221 Vacuum Tube 
Voltmeter and Model HVP I H.gh Voltage Probe at the 
Sweep Frequency Troubleshooting Position on tke CBS- 
Columbia Television p«oduct<on lines. 



KITS 

WIRB) INSTRUMENTS 




For Laboratory Precision at Lowest Cost- 
the L eaters Look to El CO! 



WHY 



does CBS -Columbia, Inc., another one of America's leading 
TV manufacturers, use EICO Test Instruments on both its 
production lines and in its design laboratories? 



BCCAUSe 



- like Emerson. Tele-King. Tele-Tone, Majestic, 
Sous TV manufacturer coast to coast, CBS-Columbia 



221 K VTVM KIT $25.95 
WIRED $4995 

HIGH 
VOLTAGE 
PROBE $6.95 




knows that 



N£W 555* haIRTIMETER 
KIT «9 ?5. WWED $34.95 
20.000 3hrt*/volf 



Only Ft CO Test Equipment 
delivers AH JO EICDnomical features! 




7. Latest Engineering 

8. Super-Simplified Assembly and 
Use Instructions 

9. Laboratory-Styled Appearance 
10. Exclusive EICO Make-Good 

Guarantee 



320K S1G. 
G?N- K?T WIR£0 $29 95 

fiiW 323K SIG, GEN. 
KIT $23*5. ^W«D $34.95 



Laboratory Precision 
Lowest Cost 
Lifetime Dependability 
Speedy Operation 
Rugged Construction 
Quality Components 

Before You buy any higher-priced equipment, be sure You look at 
the EICO line-in Wired -as well as Kit form! Each EICO product 
is jam-packed with unbelievable value. YOU be the judge-compare, 
see EICO instruments today — in stock at your local jobber - and 
SAVE! Write NOW for FREE newest Catalog 1-C. 





FOLLOW THE LEADERS 



INSIST ON eico/ 



NBW 425K 5" PUSH-PULL 
SCOPE KIT $44.95. WIRED $79.9$ 




HtW 3»5K &EIUXE SIG. 
GEN. KIT S39.95 
WIRED 1-59.95 



TUBE TESTER KIT $34 95 
WIRED $49 95 



360K SWEEP GEN KIT $34.9$ 
WIRED $49 95 



$t£W T04CK BATTERY EHM. 
KIT $25.95. WIRED $34.95 



N6W 526K MULTI- 
METER KIT $13.90 
WIRED $16.90 
1000 ohms/vdt 

NEW 1171K RES 
DECADE BOX KIT 
$19.95 
WIRED $24.95 




*> &*<tr«n« Innvment Co., »"« 

Pr-oet 5% higher 'on West Coast Due tconstoble conditio*, prico* and spocWcaritAi i 



I »ubj«» »c 



ELECTRONIC INSTRUMENT CO., Inc. 

276 NEWPORT STREET. BROOKLYN 12, NEW YORK 

R At) I O - E L t^^^TuC^Ur 
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Television at the Crossroads 

.... "Television is about to enter a new cycle" .... 



The television industry is about to undergo a new 
and far-reaching upheaval, beginning some time 
in 1952. It is perhaps the most important change 
that the industry has faced since its beginning. 

We are not referring to color television, which has 
been frozen for the time being by the NPA, due to 
strategic shortages of materials. We refer to the immi- 
nent end of the television freeze order of the Federal 
Communications Commission — the freeze having been 
in effect for some three years. The FCC realized, back 
in 1948, that unless drastic steps were taken, new 
television stations would have continued to swamp the 
country, with mutual interference to such an extent 
that good reception for a large part of the country 
would have been impossible. 

Unfortunately, the country started out on the wrong 
foot by adopting v.h.f. (very high frequency) trans- 
mission when we should have had u.h.f. (ultra high 
frequency), which is just now about to be opened up. 

According to Curtis P. Plummer, chief of the FCC's 
Broadcasting Bureau, the new schedule will work 
somewhat as follows: 

1. Between February 1 and March 1, 1952, the pres- 
ent freeze, in all probability, will be lifted. 

2. About April 1, 1952, the Commission will begin 
granting new u.h.f. station permits. 

3. About July, 1952, there is a possibility that some 
eighty new stations will have been authorized. 

4. About the middle of 1953, these new stations 
should be on the air. 

While it is most desirable and necessary that the 
country have new television stations to open up terri- 
tories not served at the present time, the industry 
faces a number of formidable difficulties, which so far 
have not been ironed out. 

The trouble stems from the fact that some time 
during 1952 there will be in existence over 19,000,000 
television receivers. Not all of these will be in use, as 
perhaps a half-million or more of them may still be 
in warehouses, stores, etc. These receivers are all 
designed for v.h.f. and the majority of them cannot 
receive u.h.f. signals when the new stations go on the 
air. It is true that the owner of the present day v.h.f. 
television set can get ultra high frequency reception 
by an external converter or u.h.f. strips in his present 
receiver's tuner. This, however, isn't the most satis- 
factory means of getting reception, as at best, con- 
verters are makeshifts. 

The industry also faces a technical difficulty in 
equipping the new u.h.f. television sets with efficient 
tuning devices. So far, no manufacturer has placed 
one on the market. It is, however, probable that con- 
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tinuous tuners, rather than the step-by-step type we 
now have on most receivers will be used. The continu- 
ous tuner will be similar in operation to what we have 
in our present day radios (and some TV sets), and 
there is a strong possibility that this will be the best 
solution. 

If such a device proves satisfactory — and most engi- 
neers feel that it will be — the majority of the new tele- 
vision sets will be thus equipped. That means that the 
new sets then will receive both v.h.f. and u.h.f, enabling 
reception in the present bands as well as the new one. 
The sets may become known as All-Frequency TV 
receivers. 

How many of the new type television sets will be 
manufactured in 1952 is anyone's guess, due to the 
critical shortage of materials and the uncertainty of 
their allotments to manufacturers by the government. 

As it seems to be probable that sooner or later all 
of the television stations will transmit on u.h.f., it 
follows that some 19,000,000 or more present-day sets 
eventually will become obsolete. This does not mean 
that they will be obsolete in the near future, as the 
v.h.f. stations will probably continue broadcasting for 
many years to come, but taking a long range view, it 
would appear that by 1970 or thereabouts, nearly all 
stations will be u.h.f. 

By that time existing sets will be obsolete anyway, 
and will certainly have outlived their utility. 

The newer television receivers several years hence 
will also have to be able to receive either black-and- 
white or color, and will do so without the necessity of 
requiring a separate receiver for color. 

It is therefore to be hoped that the FCC will clear 
up the problems of color "compatibility" so that all 
u.h.f. receivers can receive all transmissions in black- 
-and-white, at least. 

From this it will be seen that the television picture 
for the near future looks complicated, but it need not 
necessarily remain so if vigorous action is taken by all 
concerned at the earliest opportunity. 

Another minor factor also bothers the industry. 
That is that the antenna requirements for u.h.f. are 
quite a bit different from v.h.f., at least at the present. 

This, however, is a technical point that can be over- 
come, as similar technical difficulties have been over- 
come in the history of radio. It too, in its heyday, had 
similar difficulties, some of them looking more insur- 
mountable than the television problems which we face 
today. Technical ingenuity overcame all of them and 
we feel sanguine that whatever technical problems 
there are now in television will be solved in due time. 
— end — 
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EXACTLY 100 years ago, the Con- 
gress of the United States was 
dissuaded from building a chain 
of semaphore stations from 
Washington to New Orleans for 
"rapid" communications. They were 
dissuaded by Samuel F. B. Morse, a 
"dreamer" of his day, who not only had 
faith and conviction in electrical wire 
telegraphy, but also had some powers 
of persuasion. Only about 50 years ago, 
radio for the first time was usefully 
employed for telegraphing from point 
to point. Not until 1921 did transmissjpn 
of speech and music reach the stage 
where its technical development could 
be combined with vision and enterprise 
to create the sound-broadcasting indus- 
try which in its day revolutionized our 
habits and thinking. Modern broadcast- 
ing has become a Colossus by compari- 
son with the imaginative concepts of 
those of us who developed it from the 
beginning, as witnessed by the more 
than 90 million home receivers and the 
2,900 stations devoted to sound broad- 
casting. A great new revolution is now 
taking place as a result of the combi- 
nation of sight and sound which can be 
delivered with a high degree of per- 
fection into our living rooms. 

Only six years ago television had its 
great opportunity to expand and pro- 
vide an outlet for the imagination and 
enterprise of those with unshakeable 
confidence in its tremendous future. 
The 6,000 television receivers which 
constituted our complete national in- 
ventory of five years ago have sky- 
rocketed to 14,000,000 upon the stimu- 
lus provided by only 108 television sta- 
tions, a great many of which duplicate 
their services in individual areas. What 
of the future? 

The coming expansion 

One must give reign to his imagina- 
tion in prophecy. During television's 
lean years in the late 1930's and 
through the war, those of us who were 
intricately involved in it were frequent- 
ly reluctant to express fully our prophe- 
cies because they sounded like wild 
dreams. But wild as they seemed, they 
have been proven to have been conserva- 
tive. The readers of these pages have 
cause to be pleased with the opportuni- 
ties which television has already made 
bountiful. But an insatiable public ap- 
petite for television service — held in 
leash only by the current television 
freeze — will require a phenomenal 
growth of television facilities through- 
out our country to feed upon. 

In years to come, our present 108 
television stations may grow to 3,000 or 
even more. Our present 14,000,000 re- 
ceivers may grow to 50,000,000 or more, 
and the widespread use of color tele- 
vision a few years hence will present 
to the manufacturer, the broadcaster, 
and the service technician an oppor- 
tunity to profitably serve the public to 
an exciting and stimulating degree. 
Unfreezing the construction of new 
v.h.f. stations in itself will provide 

♦Manager, Radio and Allocations Engineering-, 
National Broadcasting Company. 



television service to many millions of 
persons now without it. The addition of 
70 new u.h.f. channels will insure tele- 
vision service to all parts of our country 
where there are people to support it. 

In 1945, following the postwar all- 
service frequency allocation hearings, 
it was apparent that the number of 
channels available for television would 
not give service throughout all of the 
communities of our country. To provide 
for future expansion, the u.h.f. block 
from 470 to 890 mc was earmarked for 
television use. But in 1945, those con- 
cerned with allocation and transmission 
problems had insufficient knowledge of, 
and experience with, u.h.f. propagation 
to permit the wise formulation of rules 
and standards. It was necessary to 
know how to calculate and determine 
the area which a u.h.f. station could 
serve. It was necessary to know the 
minimum co-channel station separation 
necessary to prevent destructive inter- 
ference. It was necessary to know more 
about receiver characteristics so that 
minimum adjacent-channel separation 
could be determined. It was necessary to 
study the problems created by oscillator 
radiation and the establishment of suit- 
able intermediate frequencies in receiv- 
ers, and to allocate channels in specific 
areas to avoid the obvious difficulties 
which could arise without adequate pro- 
vision against such effects. Recognizing 
these needs, RCA, NBC, and various 
other groups in the industry established 
research programs and through the en- 
suing years have been contributing in- 
formation to the FCC. 

A u.h.f. laboratory 

In particular, the NBC experimental 
u.h.f. station at Bridgeport (Radio- 
Electronics, August, 1950) has been 
referred to by the press as "The nursery 
of u.h.f." In operation nearly two years, 
this station carries the full program 
service of WNBT. Seventy manufac- 
turing companies have taken advantage 
of this prototype operation to familiar- 



By RAYMOND F. GUY* 

ize themselves with various aspects of 
u.h.f. performance. Of this number 
many have field-tested their designs of 
u.h.f. receivers and converters, and 
demonstrated them to dealers, to serv- 
ice organization representatives, and to 
the Federal Communications Commis- 
sion. Those interested in a comprehen- 
sive report of the NBC investigations 
of u.h.f. transmission and reception, 
may find information of the apparatus 
utilized and the propagation studies re- 
ferred in papers by the author in the 
RCA Review issues of March, 1950, and 
March, 1951. 

We are now on the threshold of the 
long-awaited unfreezing, with assur- 
ance that when allocation of frequen- 
cies and construction of facilities is 
resumed, it will be on a solid foundation 
of technical facts and considered 
judgment. 

Television's tremendous national im- 
pact has been felt despite the fact that 
at present: 

15 states have no stations, 

10 states have only one station each, 

14 states have only two stations each, 
2 states have only three stations 
each. 

The remaining 64 stations are con- 
centrated in only 7 states and the 
District of Columbia. 

A total of 65 cities at present have 
stations. But under the proposed FCC 
plan 558 v.h.f. stations may be built in 
342 cities. And, combining u.h.f. and 
v.h.f. in the new proposals, 1,916 sta- 
tions are specifically provided for, with- 
out making allowance for possible ex- 
pansion of the specified list. A presenta- 
tion of the proposed United States 
television assignments appears in map 
form on pages 28 and 29 of this issue of 
Radio-Electronics. 

TV technicians needed 

With a total of 14,000,000 existing 
receivers, and a probable growth to at 
least 50,000,000, it seems inevitable that 
36,000,000 new receivers will be pur- 
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Above — Interior of the NBC engineering car used in 
making the tests and measurements. Right — A mobile 
antenna rig used in making the tests described in the 
two charts, as well as checking antenna types, etc, 



chased. Add to this the replacement 
demand for larger-screen sets and the 
millions of color receivers which the 
public will demand a few years hence, 
and the future appears exciting indeed. 
But it also presents a challenge. 

It is authoritatively estimated that 
over 90,000,000 radio receivers are in 
use in the United States, nearly two 
par home. But this growth has extended 
over 30 years since about a dozen per- 
sons — including your author — launched 
the world's first broadcasting service. 
Television, on the other hand, has at- 
tained its great growth during the last 
five or six years, during three of which 
the FCC freeze has prohibited construc- 
tion of new stations. This freeze, cou- 
pled with the tremendous unsatisfied 
public demand for television in unserved 
areas, has created a situation which is 
analogous to a coiled spring. A new 
"TV day" is imminent when the issu- 
ance of new TV station construction 
permits will be resumed by the FCC; 
nation-wide construction of new TV 
stations will be undertaken and millions 
of families will represent a virgin 
market for television receivers. 

The Bell Telephone System is rapidly 
extending its microwave and coaxial 
cable facilities throughout the nation 
to meet the demand for TV network 
connections. Superb network program 
service is already available. And the 
manufacturers of transmitting and re- 
ceiving equipment are completing their 
designs and preparations to supply the 
ap aratus which will be needed. 

Of particular significance to the 
readers of these pages is th2 coming 
concentrated demand for the services 
of competent and well-equipped instal- 
lation and maintenance men in thou- 
sands of communities which will for 
the first time have television service, 
as well as those obtaining more ade- 
quate service. To meet this demand will 
be a challenge to the skill and resource- 
fulness of the servicing industry. It 
portends for the foreseeing and pre- 
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pared dealers and service technicians a 
bright prospect for new business, with 
fine opportunities and ample rewards 
for business enterprise and services 
rendered. And it presents to the techni- 
cal schools an opportunity to train the 
thousands of men who will require 
knowledge of u.h.f. and v.h.f. receivers 
and antennas and of the intricacies of 
vertical and horizontal synchronizing 
circuits and frequency converters, of 
the importance of optimum antenna 
location, particularly in marginal re- 
ceiving areas and more particularly in 
u.h.f. where wave interference patterns 
are somewhat more complex. 

There is little productive reward for 
the amateur receiver repair man in tele- 
vision. The competent and well-equipped 
professional is indispensable. And there- 
in lies an added responsibility and 
opportunity. Television receivers are 
more complex and costly than sound- 
broadcasting receivers, and mainte- 
nance, installation, and repair costs are 
correspondingly higher. It appears axio- 
matic that the service technician will 
assume higher stature in fact and in 
the customer's estimation for these rea- 
sons. He must have greater knowledge 
and skill, and thereby will do more 
business and become a more important 
and integral part of his community. 

Propagation peculiarities 

Certain phases of the knowledge 
gained in the Bridgeport project will 
be of particular interest to service tech- 
nicians. It is well known that effective 
reflection of radio waves requires that 
a reflecting surface shall have dimen- 
sions not smaller than some function of 
a wavelength. There is no abrupt dis- 
continuity, and for illustrative purpose 
we will assume one-half wavelength. 
For channel 5 such a surface would be 
about 6.5 feet square. For a u.h.f. sta- 
tion on 770 mc it would be about 8 
inches square. It follows that a given 
sized surface will produce more dis- 
tinct reflection at the short wavelengths 



(higher frequencies). Hence, in resi- 
dential areas characterized by homes, 
power and telephone lines, and other 
objects, the field of a u.h.f. station may 
vary over a wide range within dis- 
tances of a few feet because of the 
random combination of the direct field 
and indirect fields reflected from nearby 
surfaces or reradiated by wires. Knowl- 
edge of this effect gives the installation 
technician a useful tool with which to 
work. 

This effect was investigated in scores 
of actual home installations and also by 
a more precise statistical analysis of 
field intensity measurements. In the 
latter analysis an antenna at an alti- 
tude of 30 feet was moved through a 
horizontal range of 5 or more feet as 
the field intensity was recorded on 
charts. This was done at 91 locations. 
The averaged results are shown on 
Fig. 1. The field intensity varied over a 
range of as much as 7 to 1 within a few 
feet and at 107' of the locations it was 
3 to 1. This study, combined with ex- 
perience in installing about 100 receiv- 
ers or converters in homes, illustrates 
the importance of exploring the area of 
the proposed antenna location to take 
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Fig. 1 — Percentage of locations varying 
from standard and amount of variation. 
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maximum advantage of this effect. A 
threefold increase in signal intensity 
obtained by such an exploration would 
be equivalent to increasing the power of 
the transmitting station 900%. 

At Bridgeport, such exploration was 
conducted by two men, one at the re- 
ceiver and one on the roof. With com- 
munication by interphone, optimum 
antenna location was found easily by 
visual inspection of the picture or 
maximum indication on a meter. In 
marginal locations where the efforts 
are warranted this exploration may be 
fruitfully conducted in various areas 
on top of homes. In most cases where 
a reasonably strong signal is re- 
ceived, the antenna location is not so 
critical as to prevent its being located 
in the desired location. 

Studies of signal intensity variations 
in the horizontal plane have been men- 
tioned. Similar studies were conducted 
of the relationship of u.h.f. signal in- 
tensity and antenna height at 107 loca- 
tions in the service area of the Bridge- 
port station. Measurements at individ- 
ual locations also show the effects of 
random reflections from the earth and 
other objects, and of local shadowing. 
Integrating the results of the 107 sets 
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Fig. 2 — Voltage increase over 10-foot 
height exceeded at 50% of the locations. 

of measurements, as shown on Fig. 2, 
shows that on the average the field 
intensity increases with antenna height. 
But ordinarily it is not possible accu- 
rately to predict the optimum antenna 
height in specific locations. Here again, 
knowledge provides the installation 
technician with a useful tool by which 
he may take advantage of these effects. 

Interference to u.h.f. reception from 
neighborhood sources, such as dia- 
thermy and automobile ignition sys- 
tems, is almost completely absent. And 
multipath images may be expected to 
be at a minimum because the greater 
directivity afforded by u.h.f. receiving 
antennas of practical dimensions pro- 
vides greater discrimination against 
reflected signals from random direc- 
tions. 

—end— 
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Present and proposed network routes 
(Bell coaxial, Bell microwave and in- 
dependent) and present and future 
television allocations as envisioned 
by present FCC plans. Allocations are 
approximate only, the plans being so 
made as to provide flexibility. 
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— EXISTING 1951 TV NETWORK ROUTES 
--PROPOSED 1952 TV NETWORK ROUTES 
■ EXISTING OR PROPOSEO VHF ALLOCATIONS 
• PROPOSEO UHF ALLOCATIONS 
O VHF AND UHF ALLOCATIONS, 
EXISTING OR PROPOSED 
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NOVEL 



2 TV CIRCUITS 



The new TV receivers 
include several cir- 
cuits that might be 
found puzzling by the 
unprepared technician 



By ROBERT F. SCOTT 
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Fig. 1— Features of the new Bendix long-range chassis include series-coupled i.f/s and a regulated 150-volt supply. 
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Fig. 2— Very complete trapping, both for adjacent and accompanying signals, marks the new General Electric TV receivers. 
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THE latest series of TV receivers 
are featuring a number of innova- 
tions and circuit changes. These 
modifications are designed to meet 
the increasing demands for larger and 
simpler picture tubes, modifications for 
imminent u.h.f, transmissions, increased 
usable sensitivity, and improved selec- 
tivity and sync stability. 

This article discusses some of the 
more interesting modifications of these 
new TV sets. 

Bendix long-range chassis 

The new Bendix standard and long- 
range chassis employ several unusual 
circuit innovations which are indicative 



of wide-awake engineering— 4>ut which 
are likely to cause the uninitiated serv- 
ice technician to blow his wig if he 
doesn't have a diagram handy. The 
standard chassis is simple when com- 
pared to the long-range chassis. The 
most interesting circuits used in the 
latter chassis include a direct-coupled 
audio amplifier, series-connected first 
and second video i.f. amplifiers, and a 
circuit arrangement which makes it pos- 
sible to use the cathode of the audio- 
output tube as a regulated source of 
150 volts medium B-plus for the tuner, 
first sound i.f., third video i.f., sync 
limiter, and video amplifier stages. This 
circuit is shown in Fig. 1. 



The color lines indicate the B-plus 
bus obtained from the cathode of the 
audio amplifier. This voltage is held 
constant at approximately 150 volts by 
the constant-current characteristic of 
the class-A power amplifier. Drain on 
the power supply is reduced because 
tubes supplied from the cathode of the 
6W6-GT power amplifier do not add to 
the current load on the power supply. 

High-fidelity output is obtained from 
the audio amplifier by using direct 
coupling between the 6AU6 first a.f. 
amplifier and the power- amplifier stage. 
Distortion usually produced by single- 
ended pentode amplifiers is greatly re- 
duced by inverse feedback. Approxi- 
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Fig. 3 — An interesting 
sound i.f. circuit is 
found in the General 
Electric model 24C101. 
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Fig. 4 — Typical focus- 
ing circuits as found 
in some of the Zenith 
receivers. High- volt- 
age focusing is used. 
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Fig. 5 — The circuit 
of one of the newer 
low -voltage focusing 
tubes. Voltage of fo- 
cus electrode is 440. 
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mately 18 db of inverse feedback is 
applied from one side of the voice coil to 
the cathode circuit of the 6AU6 first 
a.f. amplifier. 

Note that the cathode of the 6W6-GT 
output tube is approximately 150 volts 
positive. Heater-to-cathode breakdown 
is minimized by connecting one side of 
the filament winding to the cathode. 
Breakdown between heater and cathode 
of the damper tube, a.g.c. keyer tube, 
and the second video i.f. amplifier is 
minimized by supplying these heaters 
from the same filament winding sup- 
plying the a.f. output tube. 

The first and second video i.f. stages 
are connected in series with approxi- 
mately 285 volts applied to the plate 
and screen of the second stage. The 
cathode of this stage is approximately 
145 volts positive and is used as a 
source of supply voltage for the plate 
and screen of the first stage. This con- 
nection effects a further reduction in 

JANUARY, I 952 



current drain from the power supply by 
eliminating the plate and screen cur- 
rents drawn by one stage. With this 
circuit arrangement, the over-all im- 
pedance is very high, yielding greater 
gain and making it possible to obtain 
wider bandwidth. 

Since the two stages are in series, 
their cathode currents are equal. Both 
can be controlled by a.g.c. voltage 
merely by applying a.g.c. bias to the 
first stage. This is possible because any 
change in the cathode current of the 
first stage will be automatically re- 
flected to the second. 

Novel G-E circuit 

G-E comes up with more complete 
trapping in their new receivers. The cir- 
cuit of the video i.f. strip of the 24C101 
is shown in Fig. 2. Parallel-tuned ad- 
jacent-channel sound traps are in the 
grid and plate circuits of the first video 
i.f. amplifier stage. The third video i.f. 



amplifier has a 39.75-mc adjacent-chan- 
nel picture trap in the cathode circuit 
and a 41.25-mc parallel-tuned trap in 
its plate circuit to absorb accompany- 
ing sound carrier. The plate circuit of 
the fourth i.f. stage has two traps. One 
is tuned to 39.75 mc for the adjacent- 
channel picture carrier and the other 
to 41.25 mc to trap out any sound car- 
rier of the channel being tuned in which 
has leaked through. A 4.5-mc trap is 
in series with the signal lead to the 
cathode of the picture tube. This re- 
moves the 4.5-mc beat, indicated by 
picture hash, between the sound and 
picture carriers. 

After glancing over the sound i.f. 
section of this set, we immediately 
pegged it as a split-carrier model be- 
cause the sound take-off preceded the 
video detector. The second glance 
showed that the set has a 4.5-mc ratio 
detector, which by most standards 
would make it an intercarrier model. It 
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Fig. 6 — Dynamic limiter used in sound i.f. 
of some Stewart-Warner receivers. The lim- 
iter is the 6T8 diode section at lower left. 



looks to us to be about 25 # split-carrier 
and 75% intercarrier. We don't know 
what to call it, but this is how it works: 
The sound i.f. strip consists of a 6CB6 
sound take-off (45.75 mc) tube, 6AU6 
4.5-mc audio i.f. amplifier, 6AU6 
limiter, and 6AL5 ratio detector. The 
6CB6 sound take-off tube (see Fig. 3) 
picks up the signal at the plate of the 
second video i.f. amplifier and develops 
it across the 45.75-mc tuned circuit 
which constitutes its plate load. This 
tuned circuit, peaked at the video i.f., 
is paralleled by a 1N64 germanium 
diode and a 100,000-ohm resistor. The 
germanium crystal is the sound con- 
verter. It rectifies the signal in the 
same manner as a video detector in an 
intercarrier receiver, and develops a 
4.5-mc signal voltage across the 100,000- 
ohm load resistor. This signal is applied 
to a 4.5-mc tuned circuit in the grid 
circuit of the 6AU6 sound i.f. amplifier, 
and after amplification goes to a 6AU6 
limiter, and is rectified by the ratio 
detector in the conventional manner. 
Adjacent-channel sound interference is 
eliminated by the 47.25-mc parallel- 
tuned trap coupled to the plate circuit 
of the sound take-off tube. 

Electrostatically focused tubes 

You have probably wondered just 
what changes would be required in 
using the new high-voltage electro- 
statically focused picture tubes. The 
focusing circuits in the new Zenith sets 
are typical of those used with these 
new tubes. The 17FP4 and 20FP4, used 
in the models 21J20 and 21J21, are 
tubes which require focusing voltages 



approximately one-third as high as the 
voltage applied to the second anode of 
the tube. The focusing circuit used in 
these sets is shown in Fig. 4. The anode 
voltage (11,500 volts) is supplied by 
the conventional 1B3-GT in the flyback 
power supply. The high voltage for the 
focusing electrode is obtained in a sim- 
ilar manner. For this purpose, a 5642 
high-voltage rectifier is used. It rectifies 
the voltage peaks appearing at the 
plate of the 6GQ6-GT horizontal output 
tube and develops approximately 3,500 
volts on the high side of the 15-megohm 
focus control in a voltage-divider net- 
work. 

The Zenith 20J21 and 20J22 use 
17HP4 and 20HP4 picture tubes which 
require much lower focusing voltages 
than the 17FP4 and 20FP4 mentioned 
above. With these tubes, 440 volts 
available at the damper tube cathode 
is applied across the 7.5-megohm focus 
control. See Fig. 5. 

Dynamic limiter 

An effective device which is likely to 
be taken for a circuit error is used in 
the sound i.f. amplifier of the Stewart- 
Warner 9120 series and in the Firestone 
models 13-G-46 and 13-G-47. A dynamic 
limiter is used in the sound i.f. strip. 
This consists of a biased diode con- 
nected across the primary of the ratio- 
detector transformer as shown in Fig. 
6. Theoretically, a ratio detector is 
capable of complete suppression of AM 
signals; however, circuit adjustments 
are critical and best AM noise suppres- 
sion and sound linearity seldom occur 
together. The sound output of inter- 



carrier TV receivers is often affected by 
video-carrier buzz, interference, and 
amplitude modulation of the FM signal 
caused by multipath reflections com- 
monly observed as aircraft-flutter. 

The dynamic limiter is the diode (pins 
6 and 7) of the 6T8 which functions as 
ratio detector and first audio amplifier. 
The basic circuit is shown at b in Fig. 6. 
The diode is initially heavily biased by 
the battery in series with the cathode 
return. Since an FM signal is normally 
free from amplitude modulation, the 
positive bias can be set to approximate- 
ly equal the peak r.f. voltage produced 
by the FM signal. Any amplitude modu- 
lation on the signal causes the peak r.f. 
voltage to exceed the bias, causing .the 
diode to conduct on peaks. The high- 
Q tuned circuit may be considered as a 
generator having a high internal im- 
pedance. When the diode conducts, it 
represents a very low impedance across 
the generator. This loads the tuned cir- 
cuit and sharply limits any tendency 
for the output voltage to rise. 

In the practical circuit shown at a, 
the battery is replaced by resistor R 
which develops the bias voltage when 
the tube conducts. Capacitor C charges 
and holds it charge for a period deter- 
mined by the time-constant of the R-C 
combination. The time-constant of the 
network is made equal to or greater 
than the period of repetition of any am- 
plitude-modulated signal. 

Capehart sound take-off 

In most intercarrier receivers, the 
sound take-off is situated at some point 
between the video detector and the grid 
of the first video amplifier. This is not 
the case in the Capehart-Farnsworth 
CX-33DX and similar chassis. The de- 
sign engineers have worked out a neat 
trick which the draftsmen apparently 
tried their darnedest to conceal! We 
discovered their secret when we re- 
drew portions of the circuit. We found 
that they have effected a saving in the 
sound i.f. amplifier of several com- 
ponents and one or more tubes. The cir- 
cuit as redrawn is shown in Fig. 7. 

The 6AH6 video amplifier may also be 
considered the first sound i.f. amplifier 
because the primary of the 4.5-mc 
sound i.f. transformer in the plate cir- 
cuit couples a 4.5-mc sound signal into 
the grid circuit of the 6AU6 sound i.f. 
stage. However, if we neglect the sec- 
ondary of the transformer, the primary 
becames a parallel-tuned 4.5-mc trap in 
series with the usual peaking coil and 
load resistor. The circuit then becomes 
that of a conventional video amplifier. 

TV receiver manufacturers have 
taken steps to reduce glare from light 
striking the face of the picture tube. 
Some are tilting the tube and safety 
glass slightly downward or using- a 
curved safety-glass surface. Others are 
using the new cylindrical-face tubes 
such as the 21EP4, 21FP4, etc. The 
cylindrical front section eliminates re- 
flections by scattering upward and 
downward the light which strikes the 
face of the tube. 

— end — 
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TV MICROWAVE RELAY 



Stretching 3,000 miles from New York 
to San Francisco, the Bell System micro- 
wave link is communications electronics' 
greatest achievement. Its 107 towers are 
placed on an average of 30 miles apart 
(not in a straight line but staggered 
slightly so that beams do not overlap 
and interfere). They range from a mere 
14 feet high on the flats west of Great 
Salt Lake to 427 feet at Des Moines and 
450 feet at the New York home station. 
Operating frequency is 3,700 to 4,200 mc, 
a bandwidth of 500 megacycles which 



permits carrying thousands of simul- 
taneous telephone conversations as well 
as the east-west and west-east television 
channels. Together with the coaxial cable 
link, this microwave system ties a 
important television cities in the U« 
States into one network, so tf\Xan 
important East Coast newsW^nt or a 
Hollywood opening canbfc vtewtod instan- 
taneously on the tele\isVon\creens of the 
audience on the ojV)os\ie\oast as during 
the recent ^cro^s - country Presidentia 
tekcast. 




01 - 



Continental Divide station at Creston, Wyoir 



The microwave nels have 
solved the contradiction 
between coverage of vast 
areas and short transmis- 
sion ranges. They bridge 
distances and serve re- 
gions that else might wait 
vears for a coaxial line. 





The 200-foot steel tower 
at Salt Lake City, Utah. 




Relay station at Cisco Butte, California. 



iSystem's highest station, at Mt. Rose, 
Nevada, is 10,000 feet above sea level. 



All photograph* courtesy Lonp Lin ex Dept.. 
American Telephone & Telegraph Compauv. 
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THE installation technician will 
have a new world of antennas to 
conquer when u.h.f. receivers reach 
the customer. While cut-down ver- 
sions of v.h.f. antennas will operate 
well, the need for excellent signal pick- 
up and the possibility of using types 
that would be cumbersome at lower fre- 
quencies will without question create 
new favorite types. 

A number of these are forecast in a 
report by E. 0. Johnson, of the Ad- 
.j^ajieed Development Section, RCA Vic- 
tor Home Instrument Department, and 
J. D. Callaghari, gphe RCA Service Co. 
TJieir report^ hn.sed on actual experi- 
ence in the service area of NBC's u.h.f. 
station at Bridgeport, Conn., is unusual- 
ly complete and is illustrated with pho- 
tos of the various antennas tried. 

One of the most useful of the new 
types is the corner reflector, an antenna 
which is so cumbersome at lower fre- 
quencies that it is not commonly used. 
The horizontal directivity pattern is 
shown in polar pattern 1 above, and 




the gain and bandwidth in graph 1. A 
simple dipole, or a fan dipole, may be 
placed in the focus of the reflector. 

The fan dipole will probably be the 
most popular antenna in medium- or 
strong-signal areas. It is a slight modi- 
fication of the standard dipole, and has 
somewhat greater gain and roughly the 
Same directivity. See polar pattern and 
graph 2. 

The rhombic, illustrated in the lower 
left corner and described in pattern and 
graph 3, is another high-gain antenna 
whose size limits its use on v.h.f. On the 
u.h.f. it can come into its own, and will 
probably be the preferred antenna 
where great gain, high directivity, and 
broad-band response must be combined. 

The V antenna is theoreti ally a half 
rhombic and combines elnciency with 
simplicity and ease of installation. It 
lends itself well to stacking, as shown 
in the photo, and its gain increases witli 
frequency (see graph 4), which is a 
very desirable feature at u.h.f. Graph 
and pattern 4 are for the stacked V. 

Stacking can be used with excellent 
results for other types of u.h.f. anten- 
nas. The rhombic can be stacked for 
greater vertical directivity, as can the 
dipole. 

The old standard Vagi is more than 
ever valuable in cases where bandwidth 
can be sacrificed for high gain. Used 
to receive a single channel, it produces 
more gain and has higher directivity 
j^an-att^ P ~ar;.tenna of comparable cost. 
See polar patteiT^and graph 5. 

A number of- otlier types, such as the 
helical antenna illustrated here, are 
likely to be used. Some of them, such as 
the billboard, paraj^lic, and slot an- 
tenn^fc. afte mpjjiitkifl^ns of equipment 
TUMI v.h.fv broadca st woi k . 
?GkM experience under varied condi- 
tionfcifLvill determine if they will com- 
' nth the types already described- 
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Within two years we may have 
1337 new television stations on 
the air. Set owners will universally 
want to have u.h.f- converters 
and antennas installed 

By RUDY FRANK 



U.H.F. Reception on V.H.F. Receivers 



Above — Installing an 
external u.h.f. con- 
verter is as simple 
as adding a booster. 
Right — U.h.f. strip 
as used in Zenith 
and other front ends. 



THIRTEEN hundred and thirty- 
seven new television stations will 
go on the air within two years 
after the lifting of the freeze on 
the ultra-highs. With this distribution 
of u.h.f. TV stations to every nook and 
corner of the United States, service 
technicians may look forward to a 
bonanza. Set owners will universally 
want to have u.h.f. converters and an- 
tennas installed so they can uvail them- 
selves of the signals from the new 
stations in their communities. 

The author has observed transmis- 
sion from the experimental u.h.f. tele- 
vision station KC2XAK at Stratford, 
Connecticut, ever since it first went on 
the air in early 1950. After many tests 
and observations under all sorts of con- 




ditions we are satisfied that u.h.f. tele- 
vision is commercially practical and in 
some ways a service superior to the 
present v.h.f. type of transmission. 
Manufacturers came to this conclusion 
early in the NBC-RCA experiment at 
Stratford and have developed u.h.f. 
converters which undeniably may be 
greatly improved upon in the future, 
but which are commercially practical 
for home installations right now. 

There are two main ways in which 
the problem of u.h.f. conversion has 
been approached. One, which uses a 
separate external converter, is employed 
by manufacturers such as RCA- Victor, 
Crosley, Stromberg-Carlson, General 
Electric, Philco, and Westinghouse. 
With this type of conversion, the entire 



u.h.f. band from 470 to 890 megacycles 
is made available to the set owner. Sta- 
tions are tuned continuously on the con- 
verter. The second approach to the prob- 
lem is employed by manufacturers who 
use the turret- type front end. Tuned, 
movable strips are supplied for the 
various ultra-high frequencies available 
in any given community. This method 
is of course limited in the number of 
stations which may be received to the 
number of positions on the turret-tuner. 
Two leading manufacturers will make 
this type of conversion available to set 
owners who have their receivers. One is 
Zenith which manufactures its own 
1 3-position tuners. The other is the 
Standard Coil Corporation which al- 
though not a manufacturer of receivers 
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has supplied its front ends to an esti- 
mated 40 r /c of all television receivers. 
The RCA-Victor converter above is an 
example of the external continuous- 
tuning type, and to the Zenith u.h.f. 
tuner strip as an example of the other, 
which was described in the August, 
1951, issue of this magazine. 

The RCA-Victor converter is the 
model P developed in the main by Dr. 
Wen Yuan Pan of RCA. The converter 
as illustrated in the photo and in Fig. 1 
is self-contained and requires no wiring 
changes in the receiver upon installa- 
tion. The converter uses an i.f. from 204 
to 216 megacycles, making it possible 
to use either channel 12 or 13 for u.h.f. 
reception. The relatively high i.f. re- 
sults in high rejection of image and 
spurious responses and low oscillator 
radiation with only one r.f. tuned cir- 
cuit. The oscillator tunes from 290 to 
490 megacycles. A 6JG tube covers the 
necessary frequency range within the 
ratings of the tube. Because of the high 
i.f. the oscillator frequency is suffi- 
ciently low to minimize microphonic 
tendencies and drift. 

The u.h.f. input signal is fed to a 
high-pass filter through a 75-ohm co- 
axial cable. The filter cuts off at ap- 
proximately 485 megacycles and has an 
insertion loss of about 2 db in the pass 
band. The r.f. tuned circuit (together 
with impedance transformation net- 
works to maintain proper matching) 
serves as a selective coupling device be- 
tween the filters and the crystal mixer. 
Under these conditions, the r.f. band is 
approximately 18 megacycles, which 
corresponds to an operating Q of 35. 
The standing wave ratio is fairly low 
and uniform throughout the entire tun- 
ing range. The selectivity of the r.f. 
tuned circuit— with the aid of the high- 
pass filter— ^effectively rejects the image 
and other spurious responses such as 
those formed by the generation of sec- 
ond and third harmonics during the 
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conversion process in the G-7 germa- 
nium crystal mixer. An oscillator- 
injection equalizer is used which, as far 
as oscillator injection is concerned, is a 
bandpass filter of broad cutoff charac- 
teristic. The bandpass occurs at fre- 
quencies where the amplitude of the 
normal oscillator injection, without the 
equalizer, would be a minimum. Thus it 
produces uniform injection over the 
whole tuning range. 

The i.f. amplifier consists of a driven 
grounded-grid stage using two 6AB4 
tubes, and a pentode stage using a 
6AG5 tube. The i.f. transformers are 
conventially constructed with 4 turns 
of No. 19 wire on the primary and 3 o 
the secondary. The complete i.f. has six 
tuned circuits which effectively prevent 
interaction between the harmonics of 
the local oscillator in the v.h.f. receiver 
and the converter oscillator. 

The Zenith method of conversion is 
applicable to receivers of that concern 
only. This company has developed a 
u.h.f. channel strip (Fig. 2) which con- 
verts the tuner of the receiver into a 
conventional superheterodyne. The local 
oscillator signal on which the mixer 
operates is derived from a harmonic of 
the receiver's own oscillator. No altera- 
tions to the receiver itself are required. 
Any service technician can install the 
channel strips in a matter of minutes. 
Technicians in the Bridgeport area are 
already doing just that. The u.h.f. 529- 
534-megacycle strips are available at a 
cost of $10 plus installation, and the 
demand is brisk. 

The Zenith strip incorporates a u.h.f. 
preselector. The whole high-frequency 
portion of the strip is housed in a small 
metal die casting with three separate 
cavities. Mounted in these cavities are 
the r.f., mixer, and multiplier tuned 
circuits. They are completely shielded 
from one another and from external 
influences such as hand capacitance 
and adjacent strips. Inductance for the 



u.h.f. tuned circuits is two small sole- 
noids wound with flat strip. Capacitance 
for these circuits is a combination of 
three capacitances: the capacitance be- 
tween the top end of the coil and the 
cavity, the distributed capacitance of 
the coil, and the capacitance of the 
adjustable screw as it enters the top of 
the coil. Such a tuned circuit has an 
extremely small tuning capacitance and 
a relatively large tuning inductance. 

The author would like to express his 
appreciation for the help and advice 
given to him in the preparation of this 
article to John L. Seibert of the Na- 
tional Broadcasting Company, in charge 
ot experimental u.h.f. television station 
KC2XAK, Stratford, Conn., to Dr. Wen 
Yuan Pan, RCA-Victor Home Products 
Division; and to Harry Tellis of the 
Plymouth Electric Company, New 
Haven. 



— end — 




N*S (-17= CONTACTS ON TUNING STRIP 



I ? iff. 2— Hookup of Zenith u.h.f. strip. 
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44-MC I.F. Amplifiers for TV 



By DAVID T. ARMSTRONG 



FM sound i.f. has climbed the stair- 
way to the stars from 2.1 to 4.3 to 
10.7 to 21.75, and now to 41.25 mc. 
Video i.f.'s have moved from 8.25 to 
12.25 to 25.75, and now to 45.75. 

The frequency to which an i.f. ampli- 
fier is to be tuned is a subject to which 
much thought and many barrels of ink 
have been devoted. The search is always 
for an intermediate frequency with the 
maximum number of advantages and 
the minimum number of disadvantages. 
The choice of a satisfactory frequency 
has been the subject of much study and 
debate in the councils of the RTMA. 

The values of 21.25 to 21.9 for sound 
and 25.75 to 26.4 for video were adopted 
because it was generally believed that 
these values represented the most satis- 
factory compromise of all the factors 
bearing on the matter. Most current- 
model television receivers employ the 
nominal 24-mc i.f. 

Practical field experience with the 
24-mc i.f. has been exceptionally good 
except for the peculiar problems caused 
by spurious oscillator radiation. There 
have also been minor disadvantages, in- 
cluding direct i.f. interference from 
hams and from medical and industrial 
equipment, from powerful FM stations 
inducing image interference, and from 
the international short-wave distortions. 
It was mainly the problem of oscillator 
radiation that caused the RTMA to ad- 
vocate the new 44-mc standard. 

Advantages of a 44-mc i.f. 

The chief advantage of the new fre- 
quency is that it eliminates undesirable 
defects found at 24 mc. These defects 
are not troublesome on all channels nor 
in all sections of the country. The most 
important ones which can be corrected 
•by the new 44-mc i.f. are: 
1. Oscillator radiation: The oscillator 
of one TV receiver may cause interfer- 
ence in a nearby receiver tuned to 
another channel. The manner in which 



such interference appears is presented 
in Table I. Study of the data indicates 
that possibility of oscillator radiation 
interference exists only with 24-mc i.f., 
and that it may occur on 5 of the 12 
channel allocations. The phenomenal 
number of receivers sold in 1950 and 
early in 1951 has increased the sources 
of interference from local oscillator 
radiation. 

2. Image frequency : Powerful FM sta- 
tions may cause interference when they 
are received as image frequencies. When 
the present 24-mc i.f. was adopted, 
channel 1 was still in the TV allocation, 
and FM broadcasting was in the 42-50 
mc band. While either or both of these 
were in the picture a 44-mc i.f. was out 
of the question. Of course there are 
some assignments in the 44-50 mc band, 
but they are low-power stations and 
their interference usually may be re- 
moved by a simple wavetrap. (Ten kilo- 
watts is not too low power — see page 
29 of the October, 1951, Radio-Elec- 
tronics. — Editor) 

3. Industrial and miscellaneous interfer- 
ence: With the 24-mc i.f., interference 
is caused by diathermy equipment, in- 
dustrial electronic equipment, and radio 
transmitters which have frequency as- 
signments in the 21- to 27-mc band. A 
number of 44-mc i.f. receivers have 
been air-tested by a manufacturer of 
diathermy equipment. There was TVI 
for the 24-mc i.f. but none for the 45- 
mc i.f. 

In general then the new 44-mc i.f. 
eliminates all the 24-mc i.f. defects and, 
so far as field experience at this time 
indicates, introduces no new problems. 
Note that in Table I data are presented 
showing the oscillator above the signal 
frequency on all 12 channels, as well as 
above signal on channels 2 to 6 and 
below signal on channels 7 to 13. The 
data in the table shows there is no 
noticeable interference from oscillator 
radiation on other receivers using the 
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Fig. 1 — Diagram of General Electric's 44-mc i.f. strip used in the 16T3, 16C113, 
and similar models. Two 47.25-mc traps suppress the adjacent-channel sound. 



44-mc i.f. when the oscillator is above 
signal on all 12 channels. Neither is 
there any image interference from FM 
stations when the oscillator is above 
signal frequency. Image interference in 
general is of course less troublesome at 
the higher than at the lower i.f. 

There is little second-harmonic i.f. 
interference on channel 6. The second 
harmonic of the sound i.f. at 82.5 mc 
is 0.75 mc below the picture carrier for 
channel 6. The interference level is 
about the same as the third-harmonic 
interference with the 24-mc i.f. on 
channel 5. 

4. Suitability for u.h.f* work: This new 
i.f. may be satisfactory for the u.h.f. 
TV bands. It is possible to design front- 
end tuners capable of covering the 
present 12 channels and the 52 addition- 
al 6-mc channels in the 469-782 mc 
band, using a 44-mc i.f. strip. 

Disadvantages of 44 mc 

Like anything else in life the new fre- 
quency is not without problems. Let us 
consider briefly the outstanding disad- 
vantages, which may be listed as fol- 
lows : 

1. Stability: The higher the i.f. the r ore 
critical the oscillator stability. In gen- 
eral the stability of the 44-mc i.f. is only 
about 65% as good as the stability of 
the 24-mc i.f. Stability is worse for re- 
ceivers with separate video and separate 
sound i.f. systems since the sound i.f. 
at 41.25 mc is a narrow band. The sta- 
bility of the amplifier system is better 
with intercarrier sound if the i.f. is 
44 mc. 

2. Interference and mc i.f.: The pur- 
chaser of a 44-mc i.f. receiver produces 
no oscillator radiation that will cause 
TVI for his neighbors, but his set may 
be subject to interference from them 
because their sets may radiate. The 
benefits of 44 mc are achievable only 
when all sets in a given area use it. 
This may come eventually, but in the 
meantime TVI will be bothersome to 
many TV set owners. 

3. Alignment: Procedure is similar to 
that used at 24 mc, but the importance 
of short leads, even from the signal gen- 
erator, becomes a dominant factor. 
Short leads are absolutely necessary; 
lead dress is critical. Bypassing to the 
right spot is a problem. Regeneration 
can be serious with some tube types 
(though none seems to be evident with 
the 12AT7 converter in the G-E' adapta- 
tion). Stability and symmetry for all 
values of a.g.c. or contrast bias create 
vexing problems that require much care 
to solve satisfactorily. G-E solved these 
problems in a transformerless cold 
chassis type model (see Fig. 1) and 
RCA has developed a fine 44-mc i.f. 
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Fig. 2 — One version of ltCA's stagger 
Two 41.25-mc parallel-resonant circuits 
adjacent-channel sound. Two 39.75-mc c 

strip. RCA uses the 6CB6, and G-E the 
6BC5. 

4, Servicing: The higher i.f. makes 
servicing a more serious matter. Loca- 
tion of a ground is important. Place- 
ment of a bypass capacitor can affect 
performance. Replacement with exact 
duplicate parts is desirable. Alignment 
is more frequently necessary after 
servicing (even when only a tube is 
replaced), particularly with permeabil- 
ity slugs. Where any direct i.f. inter- 
ference is a problem installing an i.f. 
trap in the antenna lead-in usually 
c; irects the condition. 

Circuit considerations 

A suitable television i.f. amplifier 
tube requires high transconductance 
for high gain and low grid-plate capaci- 
tance for low feedback. The combination 
of reduced grid-plate capacitance and 
high transconductance of the 6CB6 
make it possible to obtain higher gain 
with this tube than with others. 

Note the over-all gain as well as the 
effective stage gain for the tubes listed 
in Table II. The 6CB6 tube is highly 
suited for both the 24- and 44-mc i.f. 
band. The separate grid No. 3 connec- 
tion of the 6CB6 makes it possible to 
use an unbypassed cathode resistor to 
reduce variations in input capacitance 
and conductance with changes in bias. 

Because the only capacitance in the 
tuned circuits of most television i.f. 
amplifiers is that of the tube electrodes 
and associated wiring, a large increase 
in output capacitance causes a decrease 
in plate circuit impedance and a con- 
sequent loss in gain. The maximum 
grid-plate capacitance for the 6CBG is 
0.020 uuf and its output capacitance is 
only 1.9 uiif. 

When the grid bias of an i.f. amplifier 
is changed to vary the gain, both input 
capacitance and input conductance of 
the tube vary also, and the shape of the 
pass band is changed. In a TV receiver 
employing a.g.c. the i.f. response will 
vary. To compensate for changes in 
input capacitance and input conduc- 
tance an unbypassed cathode resistor 
should be used with the 6CB6 because 
of its separate grid No. 3 connection. A 
JANUARY, 1952 
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-tuned 44-mc video i.f. strip. The HAUfi is the converter; (iCBtis are amplifiers, 
trap out the accompanying sound channel while the 47.25-mc circuit traps out the 
ircuits are included in the third and fourth stages to trap adjacent-channel video. 

47-ohm resistor is just about optimum, 
but because it is too small to 'provide 
proper bias, it must be supplemented 
with fixed bias, or with additional cath- 
ode bias supplied by a 130-ohm bypassed 
resistor. The circuit shown in Fig. 2 
requires fixed bias of -1 to -4 volts. 

Because tube capacitance varies 
slightly from tube to tube, retiming is 
necessary when tubes are changed to 
obtain the same bandpass character- 
istics. At frequencies higher than 30 
mc it becomes difficult to ground the 



screen grid effectively because of the 
inductance of its leads and those of the 
bypass capacitor. It may be necessary 
to adjust the lead inductances so that 
they are in series resonance with the 
bypass capacitor to ground the screen 
grid effectively. 

These remarks apply specifically to 
the circuit shown in Fig. 2, which is an 
RCA development of a 44-mc i.f. cir- 
cuit designed around the characteristics 
of their 6CB6. 

— end— 



TABLE I 



54-60 
60-66 
66-72 
76-82 
82-88 

1 74-1 80 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 



Picture car- 
rier fre- 
quency 


Sound carrier 
frequency 

1 


21.25-mc 
i.f. sound; 
osc. above 
on all 
channels 


41.25-mc 
i.f. sound; 
osc. above 
on all chan- 
nels 


41.25 mc-i.f. 
sound; osc. 
above on chan- 
nels 2-6 and 
below on chan- 
nels 7-13 


55.25 


59.75 


81.0 1 


101.0 1 


101.0 4 


61.25 


65.75 


87.0 1 


107.0 


107.0 


67.25 


71.75 


93.0 


113.0 


113.0 


77.25 


81.75 


103.0 


123.0 


123.0 


83.25 


87.75 


109.0 


129.0 


129.0 


1 75.25 


179.75 


201.0 


221.0 


138.5 


181.25 


185.75 


207.0 


227.0 


144,5 ,: 


187.25 


191.75 


213.0 


233.0 


150.5 ,; 


193.25 


197.75 


219.0 


239.0 


156.5 ' 


199.25 


203.75 


225.0 


245.0 


162.5 


205.25 


209.75 


231.0 


251.0 


168.5 


211.25 


215.75 


237.0 


257.0 


174.5 



9 
10 
11 
12 
13 
NOTES: 

1 There may be channel 5 interference as a result of oscillator radiation. FM stations may also be received 
on the image frequency. 

2 There may be oscillator radiation interference on channel 6. 

"There is likely to be oscillator radiation interference an channels II, 12, and 13. 
* In some localities there may be image interference from 144-mc amateurs. 
r ' There may be image Interference from channel 6. 
,; There may be image interference from FM broadcast stations. 

TABLE 11 



Tube 
24 mc only 
6BA6 
6 AUG 
6AG5 

24 or 44 
mc 
6AK5 
6CB6 



COMPLEMENT FOR STAGGER-TUNED I.F. 


AMPLIFIER 


Over-all 


Effective 


Interelectrode capacitances 




Average 


input 


output 


g-P 


gm 


Gain 


stage gain 


uuf 


uuf 


uuf 


pmhos 


1,300 


6.0 


5.5 


5^5 


0.0035 


4400 


3,000 


7.5 


5.5 


5.0 


0.0035 


5200 


6,500 


9.0 


6.5 


1.8 


0.025 


5100 


10,000 


10.0 


4.0 


2.8 


0.02 


5100 


14,500 


11.0 


6.3 


1.9 


0.020 


6200 
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TV DX IN 



By 

EDWARD P. JILTON* 

An analysis of the 
year's reports, with 
a glance at the pos- 
sibilities for 1952. 



The antenna of ob- 
server M.C. Butler of 
Burlington. Iowa. 

OXE June day back in the early 
1930's, hams working the 
5-meter band in the cities of 
the Eastern Seaboard were 
amazed to hear interfering signals 
from mid western stations breaking 
through. The frequency band used was 
56 to 60 mc, now the upper two-thirds 
of TV channel 2. Amateurs had been 
developing interest in this band for 

♦V.h.f. alitor. QST. 

SPORADIC -E OX 
NUMBER Of DAYS PER MONTH 





I IS 1 ■ 1 ■!■ 1 

JAN KB MAR APR MAY JUNE JULY AUG SEPT OCT N0V*tfC 

248 SPORAOIC-E OX 

NUMBER Of OBSERVATIONS 
231 PER MONTH 



1950 FIGURES 




several years. There had been scat- 
tered reports of 1,000-mile dx as far 
back as 1926, but few workers placed 
much faith in them. After all, didn't the 
best authorities in the propagation field 
state that there could be no ionospheric 
reflection of frequencies higher than 
about 30 mc or so? 

Many, including myself, felt that 
they were being tricked, and were a bit 
reticent about discussing their experi- 
ences, for fear of being laughed down 
if they showed any signs of "falling 
for it." But as they began to compare 
notes, principally through the reports 
published in the magazine QST, it be- 
came apparent that dx on "5" was an 
accomplished fact. 

What a tantalizing will-of-the-wisp 
it was! Appearing out of nowhere, the 
dx stations would boom in for a few 
minutes and then, with a precipitate 
fade quite unlike anything in previous 
dx experience, drop out again, perhaps 
to be replaced by signals from another 
section of the country in a matter of 
minutes. What manner of dx was this? 
After nearly 20 years of observation 
and study we still don't have all the 
answers, but we have learned quite a 
bit. Detailed observation by amateurs 
and TV dx enthusiasts 1 has been very 
useful in formulating some rules and 
predictions. 

It is now generally accepted that this 
reflection back to earth of signals that 
otherwise would dissipate into space is 



JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT 

Fig. 1 — Periodicity of dx-time is obvious. 



JTilton: "What's The Mystery behind Television 
DX?" Radio-Electkonics, May, 1951. Page 28. 



the result of patches of dense ioniza- 
tion in the E-layer region of the iono- 
sphere, some 50 miles above the earth's 
surface. We know that there are two 
definite times when such dx is most 
likely to occur: one period from May 
through July, and the other period 
around the end of the year. We also 
know that despite this well-defined pat- 
tern, TV dx can take place at any sea- 
son. We observe a general diurnal pat- 
tern, with peaks in the morning and 
early evening hours, but it does not 
always work that way. The usual dx 
range is between 600 and 1,200 miles, 
but signals have been received as close 
as 300 miles — the maximum dx is large- 
ly a matter of conjecture. We have 
evidence that sporadic-E dx is asso- 
ciated with solar phenomena, but 
attempts at direct correlation with sun- 
spot observations have been largely 
unsuccessful. 

This still rather unpredictable nature 
of sporadic-E dx is a considerable fac- 
tor in the popularity of this hobby. 
Considerable interest has been evidenced 
by the receipt by Radio-Electromcs 
in recent months of hundreds of indi- 
vidual observations of TV dx from 33 
states, the District of Columbia, 3 Cana- 
dian provinces, and Mexico. These re- 
ports have been (and are still being) 
studied for possible new light on this 
intriguing phenomenon. 

What the observations show 

The seasonal nature of this dx is 
indicated by the charts of Fig. 1. The 
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upper one, giving the number of days 
in each month when dx was observed, 
shows June as the top month for TV 
dx. Note that only four days showed 
no dx report, and on at least two of 
these observations by amateurs working 
on 50 mc (not included ir. the chart) 
suggest that TV dx might have been 
possible. Yet we still encounter indi- 
viduals who regard TV dx as something 
rare or freakish! 

The lower chart indicates the number 
of reports for each month. The appar- 
ently contradictory reports for May 
and June in these graphs is probably 
the result of an especially favorable 
condition on May 30, a holiday when 
more than the usual number of daytime 
observations would be made. 

Reports for 1950 are used to illus- 
trate the minor year-end peal: because 
the autumn figures are not complete as 
this material is being prepared for 
publication. 

The inverse relationship between 
transmitter frequency and E-layer dx 
is shown graphically in Fig. 2. Here we 
see that low-end channel 2, with only 
12% of the stations, accounted for near- 
ly 28% of the reports. The champion 
dx station of the country, KPRC, Hous- 
ton, Texas, was reported no less than 71 
times — nearly as many loggings as for 
all 30 stations on channels 5 and 6 com- 
bined! From the tabulation of stations 
it may be seen that all known stations 
on channels 2 and 3 were logged. Of 28 
stations on channel 4, all but 2 were re- 
ported. Four channel 5 stations eluded 
the dx'ers, and only 6 out of 11 stations 
on channel 6 made the grade. The re- 
maining stations; WNHC, WHAM, 
WTVN, WFIL, and WTVR are all fair 
game and make nice targets for avid 
TV dx'ers. 

The data on Fig. 2 agrees well with 
a similar chart in the May issue that 
was prepared from the much smaller 
number of 1950 observations. The 
slight disparity in station totals is the 
result of the inclusion in this year's an- 
alysis of stations in Cuba, Mexico, and 
Brazil. 

Obviously, a station in the center of 
the country has a better chance of run- 
ning up an impressive total than one in 
a coastal area. Nonetheless the greater 
prevalence of sporadic-E in southern 
latitudes can be seen from the tabula- 
tion of dx reports by station and chan- 
nel. 

The impressive record of KPRC is, 
certainly at least in part, the result of 
a combination of these factors; but 
notice the preponderance of southern 
stations in the upper brackets of dx re- 
ports. Only on channel 3, which has no 
representative in the Deep South, is the 
lead held by a Midwestern station, 
KMTV of Omaha, Neb. The top ten 
listings for channel 4 shows no station 
above the Mason-Dixon line. WBAP of 
Fort Worth, Texas almost monopolizes 
the channel 5 score, and CMQ of Ha- 
vana, Cuba, KOTV of Tulsa, Okla., and 
WDSU of New Orleans, La., seem to 
dominate on channel 6. 

JANUARY, 1952 



Some outstanding records 

With reports running into the hun- 
dreds for the more active months, it is 
obviously impossible to publish them all 
in detail. Several deserve special men- 
tion, however. Observer Canning, of 
Halifax, Nova Scotia, is the proud 
possessor of the verification from 
PRF-3, Sao Paulo, Brazil, reproduced 
on page 31 of the October issue of 
Radio-Electronics. This record of re- 
ception over a distance of nearly 5,000 
miles is shared by observer Jordan, of 
Grand Rapids, Mich., who also picked 
up PRF-3 on June 11. This is one TV 
dx record that has no counterpart in 
amateur two-way v.h.f. communication. 
No U.S. or Canadian amateur has yet 
contacted Brazil on 50 mc. Observer 
Canning also claims one of the longest 
distances ever logged for a U. S. sta- 
tion, with KPRC of Houston, Texas- 
over 1,900 miles. 

Worthy of note is the unusually com- 
plete and concise log of D. V. Dixon, of 
the Service Appliance Co., Deming, New 
Mexico. Despite a high noLe level, Dix- 
on was able to log dx on 31 out of 67 
days from May 23 to August 1. On sev- 
eral other days there was intermittent 
dx that was not identifiable. 

Down in Miami, observer Hall was 
able to pick up dx almost daily after 
the latter half of April. On July 9 and 
10 he logged 26 different stations in a 
period of less than 24 hours, including 
Mexico City and San Francisco. The 
latter is the only transcontinental TV 
dx reported to date. The log of Jim Mor- 
row of Brantford, Ontario, contains 41 
different calls. 

The reports of the more than 100 
other keen observers listed at the end of 
this article were extremely helpful, and 
their co-operation is appreciated. 

What about the high channels? 

The foregoing is all very well for 
channels 2 through 6, but where do the 
more than 35 different stations now tele- 



casting on channels 7 through 13 come 
in? The answer is that they don't — at 
least as far as ionospheric dx is con- 
cerned. The absolute limit for the re- 
flection of signals from the E-layer is 
not precisely known, but indications 
point to a frequency well below chan- 
nel 7. 

As pointed out in the May article, 
signals on the higher channels have a 
pretty good chance of being received at 
distances of a few hundred miles as a 
result of the greater ease with which 
they are refracted by temperature and 
humidity variations in the lower at- 
mospheric strata. Since this bending 
takes place in the first few thousand 
feet above the ground level, the result- 
ant dx is more an extension of the nor- 
mal coverage than the ionospheric skip 
effect as observed in the reports. 

A typical example is reported by ob- 
server Canning, who has picked up 
WJAR, Providence, R. L, cn channel 
11, and by observer Smith of Hampton, 
Va., who has logged the same station 
when weather conditions were favor- 
able. The distances involved were 400 
miles or more. Such reception of high- 
band signals over distances of 500 miles 
and more is fairly common in areas 
where stable stratifications occur fre- 
quently in the lower atmosphere. The 
"smoke bar" over the Great Lakes or a 
river valley at dusk, with thin over- 
running high cloudiness, are two usual- 
ly favorable signs. Undoubtedly many 
observers have achieved excellent re- 
sults on these frequencies, but these 
instances of high-band dx have gone 
unreported, because the distances in- 
volved are not quite so spectacular as 
those reported for the lower channels. 

Prospects for 1952 

There is as yet no magic formula 
with which we can make detailed pre- 
dictions for E-layer dx a year in ad- 
vance. Analysis of the data in Fig. 1 
however, will enable us to get a fair 
idea of what is in prospect. Careful ob- 




Fig. 2— Blue columns indicate reports, black columns stations, on each channel. 
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servation of weather conditions at the 
beginning of the dx season should fur- 
nish a few clues as to the periods when 
the biggest skip reception opportuni- 
ties will develop. (The 27-day cycle be- 
comes a useful rule-of- thumb.) 

The variation from year to year 
seems to be a matter of degree. It is 
well known that there is more dx some 
years than others, but we're not sure 
just why. There is some indication that 
sporadic-E dx is more prevalent in 
years of low sunspot numbers (which 
should make 1952 a good year). Un- 
fortunately the long interruption of 
amateur v.h.f. operation during the war 
years cost us our first chance to observe 
the workings of a complete 11-year solar 
cycle. 

There are, however, some important 
compensations: Receivers and antenna 
designs are improving, particularly for 
the high bands. Transmitters are being 
licensed for higher effective radiated 
power, so signals will be carrying some- 
what farther. New dual-triode front- 
end designs effect as much as 10 db im- 
provement in the signal-to-noise ratio of 
some 1952 receivers. By using some 
really high-gain antenna arrays de- 
signed especially for the high channels 
we should be in for some dx surprises. 

Of course there's also the prospect of 
u.h.f. TV. Barring unfavorable inter- 
national or economic conditions we'll 
probably have some commercial exploi- 
tation of the u.h.f. band before -952 is 
over. Many receivers, at first, will be 
makeshifts, incapable of making full 
use of the u.h.f. possibilities. But they 
will improve, just as today's receivers 
are so tremendously advanced over 
those of a few years ago. Activity in the 
u.h.f. field will be a bonanza for the 
inventive experimenter. It would not 
surprise me if next year's Television 
Issue of Radio-Electronics included 
some u.h.f. dx reports! 

LIST OF OBSERVERS 

Alday, Carl, Lamar, Ohio t 
Allen James P., Fayette, Miss. 
Alverman. H. W., Toledo, Ohio 
Anderson, Clarence, Burlington, Kan. 
Anderson' John, Centerville, Iowa 
Austin, G. Shownee, Okla. 
Barr Robert L. Canton, N. Y. 
Bashta, William, Los Alamos, N. Mex. 
Baxter, R. H., Logtown, Miss. 
Beverlin, R. S., Toledo, Ohio 
Billings, Ray A., Shira. Texas. 
Boyce, 'Jack, Green Bay, Wis. 
Brenner, Syd, Montreal. Quebec 
Brewer, Elmo M., Crossville. Tenn. 
Brookner, Stephen. Providence,. R. I. 
Brown Pvt. Maurice, Camp Pickett, Va. 
Brown N. L., St. Johnsville, N. Y. # 
Buterbaugh, Ralph, New Philadelphia, Ohio 
Callan Olive M.. Altoana. Pa. 
Canning, L. A.. Halifax, N. S, 
Champlin, C. E., Lyons, Mich 
Christy, John, Sherman Oaks, CaL 
Calbert Ralph, South Bend, tnd. 
Coovert Richard, Willard. Ohio 
Culmer, Thad W., II, Robinson, III. 
DeGroat, F. E., Salamanca, N. Y. 
DePeter, R., Harrisburg, Pa. 
Dixon, D. V., Deming, N. Mex. 
Dull, Rex, Washington, D. C. 
Dunn, John L., Springfield, Mo. 
Durrell, Bruce Knowlton, Quebec 
Elwell, James' L. f Italy Valley, N. Y. 
Everist, O. G., Easton, III. 
Forshay, E. P., Amite, La. 
Foster, E. G., Goodland, Kan. 
Garvey, Walter H., Andover, Ohio 
Germain, J., Opa Locka, Fla. 
Gervais, Gerry, Moira, N. Y. 
Glahe, Fred R., Cookeville, Tenn. 
Goldmeister, Morris, Gaylord, Minn. 



Good, Wendell, Erie, Pa. 

Greynolds, Mrs. Earl, Adamay, W. Va. 

Grout, Robert M., Medina, N. Y. 

Groves, A. L., Brooke, Va. 

Gummo, Mrs. Wm, L., Harrisburg, Pa. 

Gunderson, Alfred, Savanna, III. 

Hall, E. R., Miami, Fla. 

Hapman, R. C, Portsmouth, Ohio 

Harpole, Tony H., Clinton, Ky. 

Haugland, B. W., Pequot Lakes, Minn. 

Hiatt, Richard L., Portsmouth, Ohio 

Higqinson, Howard, Blytheville. Ark. 

Holmes, Ira, DeLand, Fla. 

Horn, Mac, Los Angeles, Cal. 

Hubbell, Courtland G., Ashburnham, Mas*. 

Huff, Hadley, Leesburg, Ohio 

Johnson, Ronald E., Webster, N. Y. 

Jordan, Frank, Grand Rapids. Mich. 

Kas^ner R. W., New Braunfels, Texas 

Keyser, R. W., Van Wert, Ohio 

Knutson, George, Pequot Lakes, Minn. 

Kravitz, Herbert, Atlantic City, N. J. 

LaBrecque, Leon J., Lincoln, N. H. 

Langlois, Darius, Ste. Marie Cte Beacue. Qui 

Laskaris, Leon, Warren, Pa. 

Lazarus, Billy, Houston, Texas 

Lofgren, R. L., Rush City, Minn. 

Lundy. Robert, Findlay, Ohio 

Malwitz, Harry A., Sheboygan, Wis. 

Manning, G. N., Dalton, Ga. 

Martin, Jack H., Port Credit. Ont. 

Matz, Dr. Homer F., Ash Grove, Mo. 

Maupin, Ted, Yuba City, Cal. 

McCall, Leland W., Woodston, Kan. 

McCallon, Lt. V. L., Atlantic, Va. 

McLaughlin, C. F., Birmingham, Ala. 

Meares, C. B., Enka, N. C. 

Meyer, Julien, Benson, Minn. 

Miller, Albert A.. Palm Beach, Fla. 

Miller, C. L., Chattanooga. Tenn. 

Millott, Don, Hopkins, Minn. 

Mitchell, A., Fallbrook, Cal. 

Morrow, Jim, Brantford, Onr. 

Murphy, William, Granite City, III. 

Needy, W. H., Hagerstown. Md. 

Newton, Reed, Greenville. III. 

Nichols, Den, Mason, Mich. 

Oyamburu, Francisco. Mexico City 



Parrott, C. M., Houston, Texas 
Pate, Rembert Clio, S. C. 
Patterson N. Gentry, Sedalia, Mo. 
Penc, Stanley J., Utica, N. Y. 
Pigden, Gordon, Madoc, Ont. 
Pyrow, Earl, Athens, Ga. 
Randall, John, Hanover, Mass. 
Rowley, David, High Point, N. C. 
Robarge, R. J., Chicopee Falls, Mass. 
Robbins, Howard L., Tampa, Fla. 
Robinson, Clair, Rush City, Minn. 
Robson, C. A., Cedar Rapids, Iowa 
Roeder, Jack, Spencervilte, Ohio 
Rutledge, Jerry, Waseca, Minn. 
Sagel, Leslie, Wildwood, N. J. 
Schield, Richard K., Scranton. Pa. 
Scherf, Paul, Andalusia. Ala. 
Schmidt, W. H., Washington, D. C. 
Scholey, W. B., Toronto, Ont. 
Shreve, Joe, Flint, Mich. 
Simons, Donold. Winsted, Conn. 
Smith, Sterlin, Hampton, Va. 
Smith, William, Strabane, Pa. 
Sparks, Coy M., Alice, Texas 
Spencer, Verne, Jeanette, Pa. 
Staner, M. C, Tulsa, Okla. 
Stanley, P. J., Minneapolis, Minn. 
Stevenson, E. N., Decatur, III. 
Stevenson, M. L., Wichita, Kan. 
Storch, Clarence, San Antonio, Texas 
Swanson, Earl, Rockford, 111. 
Symons, Arthur, Larksvilte, Pa. 
Thomson, W. H., Peoria, III. 
Troyan. James A., Youngstown, Ohio 
Upholster. Russell, Latrobe, Pa. 
Vail, Joe F.. Indianapolis, Ind. 
Vanderstelt. Paul, Muskegon Hts., Mich. 
Van Hook, Donald. Tecumseh. Mich. 
Ventolo. Joseph, Jr., Enon, Ohio 
Wallace, W. H., Santa Anna, Texas 
Word, John F., Jr., Norfolk, Va. 
Whiteside. Richard, Corcoran. Cal. 
Whitfield, L. A., Altoona, Pa. 
Wilcox W. W., Richmond. Va. 
Willis, "J. E., St. Petersburg, Fla. 
Wilsan R. P.. Toronto, Ont. 
Wnukowski, P. P., Kingston. Pa. 
Yeager, Claude C, Wichita, Kan. 



TABULATION OF DX REPORTS BY STATION AND CHANNEL 



KPRC 
WMAR 
WJBK 
WCBS 



KMTV 
WPTZ 
WBTV 
WLW-C 



WKY 

WMBR 

WOA1 

WDAF 

KRLD 

CMUR 

XHTV 

WMCT 

WTVJ 

WTAR 

WTCN 

WHBF 

WBRC 



WBAP 

KEYL 

WOC 

KPIX 

KTSP 

WNBQ 

WAGA 



CMQ 
KOTV 
WDSU 



Houston, Texas 
Baltimore, Md. 
Detroit, Mich. 
New York City 



Channel 2. 54-60 Mc. 9 stations 

71 WFMY Greensboro, N. C. 

24 KTSL Los Angeles, Cal. 

19 XETV Mexico City 

19 XEW Northern Mexico 



K12XBN Atlanta, Ga. 3 
Channel 3, 60-66 Mc, 8 stations 



Omaha, Neb. 
Philadelphia, Pa. 
Charlotte, N. C. 
Columbus, Ohio 



Oklahoma City, Olcla. 
Jacksonville, Fla. 
San Antonio, Texas 
Kansas City, Mo. 
Dallas, Texas 
Havana, Cuba 
Mexico City 
Memphis, Tenn. 
Miami, Fla. 
Norfolk, Va. 
Minneapolis, Minn. 
Rock Island, III. 
Birmingham, Ala. 



Ft. Worth, Texas 
San Antonio, Texas 
Davenport, Iowa 
San Francisco, Cal. 
St. Paul, Minn. 
Chicago, III. 
Atlanta, Ga. 

WSAZ 



Channel 5. 76-82 Mc, 19 stations 

17 KSL Salt Lake City, Utah 

5 WEWS Cleveland, Ohio 

5 WABD New York City 

4 WTTG Washington, D. C. 

3 KSD St. Louis, Mo. 

3 KTLA Los Angeles, Cal. 

2 KPHO Phoenix, Ariz. 

1 



Huntington, W. Va. 



14 
11 
4 



22 


WTMJ 


Milwaukee, Wis. 


7 


18 


WDTV 


Pittsburgh, Pa. 


6 


17 


WKZO 


Kalamazoo, Mich. 


3 


13 


PRF-3 


Sao Paulo, Brazil 


2 


66-72 


Mc, 28 stations 




27 


WOI 


Ames, Iowa 


6 


24 


WRGB 


Schenectady, N. Y. 


6 


23 


WBEN 


Cuffalo, N. Y. 


5 


21 


WBZ 


Boston, Mass. 


5 


20 


WSM 


Nashville, Tenn. 


4 


19 


KRON 


San Francisco, Cal. 


4 


18 


WNBW 


Washington, D. C. 


4 


17 


WNBK 


Cleveland, Ohio 


2 


16 


KNBJ-4 


Los Angeles, Cal. 


2 


9 


WNBT 


New York City 


2 


8 


WLW-T 


Cincinnati, Ohio 


2 


8 


WWJ 


Detroit, Mich. 


1 


6 


KDYL 


Salt Lake City, Utah 


1 



Channel 6, 82-88 Mc, 11 stations 

Havana, Cuba 15 WFBM Indianapolis, Ind. 2 

Tulsa, Okla. * WOW Omaha, Neb. 2 

New Orleans, La. 5 WJIM Lansing, Mich. 1 

— end — 
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New Military Use for TV 



THE 31-foot television truck on our 
cover represents possibly the bold- 
est stroke in education by television 
ever made. The Army Signal Corps 
will use it to televise intricate military 
exercises and maneuvers, transmitting 
the signals back to base where they can 
be viewed on television screens by much 
larger numbers than could see them on 
the spot. 

Not only can instruction in field prob- 
lems be revolutionized by actually tele- 
vising them on the field, but the camera 
will make visible "all the little things 
you wouldn't see if you were there," as 
one fan put it when describing a tele- 
vised football game. Instruction can be 
more intensive as well as extensive. 

The "caravan", as it has been called, 
consists of four special 10-ton 6-wheel 
coaches, each 31 feet long. The first 
contains the camera pickup and trans- 
mitting unit. It is equipped with three 
complete TV field camera chains, a 
microwave transmitter for transmitting 
the video signals, and a 45-watt FM 
transmitter for the Sound signals. 

The second mobile unit contains the 
power supply for the transmitting 
equipment. This consists of two 15-kva 
gas-driven generating units, each of 
which supply 120/208, 3-phase, 4-wire, 
60-cycle power. One of the generators 
is designated for standby use, or for 
supplying power to special lighting 
equipment for illuminating the scene to 

Right — The desk mounted units 
in the transmitting coach are 
from left to right the master 
monitor, field switcher, and 
three field-type camera contn Is. 
Below these are the three field- 
type power supplies and a sync 
generator. Below — Transmitting 
truck with parabolic reflec- 
tor and its companion power 
generating equipment truck. 



be televised. By a switching arrange- 
ment, the truck batteries are able to 
supply power to the two-way radio com- 
munication system when the caravan is 
in motion and the generators are not 
in use. 

Receiving coaches 

The receiver-display unit is the third 
coach in the caravan. In addition to 
housing the FM and microwave receiv- 
ing equipment, it contains ten 16-inch 
picture monitors, a 16-mm TV projector 
and film camera, slide projector, and a 
large-screen television projector. 

This equipment is so interconnected 
that TV picture and sound received by 
microwave can be switched to the ten 
monitors, or if desired, film can be used 
on the 16-mm TV projector and the 
picture and sound fed to the monitors 
or to the large-screen projector, which 
can be set up in a nearby building or 
shelter. The monitors are 16-inch TV 
receivers modified to receive only the 
video signal. Individual cables 500 feet 
in length for the ten receivers are 
stored on reels installed inside the vehi- 
cle. During setup, these cables are 
pulled out through small doors in the 
side of the coach and connected between 
the receivers and a distribution box. 
Two cables are required for each re- 
ceiver. One carries the audio and video, 
the other is an a.c. power cable. Special 
dollies stored in compartments can be 



quickly attached to the receivers for 
mobility over the viewing area. 

The fourth coach contains a 15-kva 
gas-engine generator of the same type 
used in the transmitting unit. This gen- 
erator supplies a.c. for the receiving 
equipment. 

Microwave visual system 

The RCA microwave transmitting 
and receiving system which handles the 
visual part of the TV signal is identical 
to that supplied by RCA to TV broad- 
cast stations for studio-to-transmitter 
link and relay purposes. The 4-foot 
parabola provides a gain of 5,000 which 
— multiplied by the 100-milliwatt out- 
put of a klystron oscillator which feeds 
it — provides an equivalent power output 
of 500 watts. Since a 7,000-mc fre- 
quency is used, transmission is limited 
to a line-of-sight path. The parabolas 
at the transmit and receive positions 
are beamed toward each other to pro- 
vide a high-intensity signal path. 
Transmitter and receiver units are 
mounted directly on the transmitting 
and receiving parabolas. In addition to 
these, control units for the transmitter 
and receiver are rack-mounted in the 
coaches. The control unit for the trans- 
mitter contains a video amplifier and 
modulator which frequency-modulates 
the klystron by varying the voltage on 
the repeller plate. 

— end — 
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Customer relations are cer- 
tainly the most important 
thing in the TV service busi- 




The Toughest Customer 

By GUY SLAUGHTER 



RADCLIFFE Bowman Junior sur- 
veyed the forest of antenna masts 
and guy wires dejectedly, shivered 
in the freezing wind, and softly 
cursed the fate that put him up on other 
people's roofs in the dead of winter. 
Then he singled out one of the antennas 
that looked unfamiliar to him, and eyed 
it closely. 

"Nope," he said aloud. "Not mine." 
He followed the twisting ribbon of its 
transmission line across the roof to the 
parapet running around its edge, and 
leaned far out to look down. The trans- 
mission line entered a window several 
stories below, and he took a bearing on 
it. "Third window from the left," he 
muttered, "four stories down. That'd be 
the fourth floor." He picked up his tool 



kit and headed for the roof door, hunch- 
ing up against the icy wind. 

The third window from the left on the 
fourth floor proved to belong to apart- 
ment 4D. "Miss Nancy Hammond," the 
little card said. Rad leaned on the door- 
bell, hoping she wouldn't be an unrea- 
sonable old hag. When the door opened 
he saw she was neither old nor haggy, 
and she didn't look unreasonable. She 
looked, instead, young and luscious. Her 
eyes were warm and her figure precisely 
filled her swishy housedress. She cocked 
an inquiring eyebrow at him. 

"I represent Bowman Radio Service," 
Rad said in his best business voice, "I'm 
investigating the complaints of several 
of my customers here in the Brumley 
Apartments." 



"How nice for them," Nancy Ham- 
mond said, her smile growing wide. 
"And there's something I can do?" 

"Yes," Rad said, "there is something 
you can do." 

"Well, come in." She swung the door 
wider. "Tell me about it." 

"How long have you had your TV 
set?" 

"About a week." She pursed her lips 
thoughtfully. "But if you're looking for 
business I'm afraid I haven't any. My 
set works fine. You can leave your card, 
though, and if I ever do have trouble I 
can call you." 

"Thanks," Rad said. "But that isn't 
what I had in mind. Is your picture 
okay during the daytime?" 

She shrugged. "I never use it during 
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the day." 

Rad nodded thoughtfully. The inter- 
ference came only at night, according to 
his complaint cards; and it had begun 
just about a week ago. 

"Would you mind turning your set 
on?" 

"Not at all." She swished over to the 
disguised-plywood console, flipped a 
knob, and smiled back at him over her 
shoulder. "It takes a minute to warm 
up," she confided. 

"Yeah, I know. Have you got a tele- 
phone?" 

She pointed at the handset on the 
little table near the door, and a look of 
puzzlement crossed her features. 

"Thanks," Rad said. He flipped one 
of the complaint cards from his pocket, 
found a number, dialed it. The handset 
buzzed in his ear, crackled, and then 
a voice grunted at him. "This is Bow- 
man Radio Service," he said into the 
mouthpiece. "Is your TV set on now? 
Well, turn it on, will you? Yes. To the 
channel that's been giving you trouble. 
Yes, I'll wait." He turned to the girl. 
"Will you switch to the channel you use 
most, please?" 

The girl frowned at him in mystifica- 
tion, shrugged, and flipped the selector 
switch. A swarthy-faced tenor filled the 
screen with teeth and the room with an 
aria. Rad put his finger to his lips, and 
she turned the volume down to a mere 
whisper. 

"What's this all about?" she asked. 

"What have you got?" Rad spoke into 
the telephone. "Wavy lines, huh? Sort 
of a moving herringbone suit? Like a 
rumpled pair of tweeds? Yeah. Well, 
watch now." He put his hand over the 
mouthpiece. "Turn it off, please." 

The girl, looking more mystified than 
ever, snapped the switch, and the screen 
went blank. 

"How now?" Rad asked the telephone. 
"Yeah? Okay, thanks." He hung up, 
and turned to the girl again. "Your set 
radiates," he mourned. 

"Huh?" 

"Your TV set. It radiates a signal. 
It's lousing up my installations. I've 
got nine sets here in the building, and 
yours sabotages all of them." 

Nancy Hammond's demeanor changed 
abruptly. Her chin thrust out belliger- 
ently, and her hands went to her hips. 
She was breathing hard, and from her 
eyes lightning flashed. For an instant 
Rad thought he heard the ominous 
rumble of rolling thunder. 

"Just a darn minute," she was saying. 
"Who do you think you are, coming into 
my apartment like this and accusing my 
set of ... of ... of whatever you're 
accusing it of? It's a perfectly good set, 
and I get a good picture, and . . . and 
I think you're mean!" 

She was advancing on him now, the 
lightning flashing more dangerously. 
He put up his hands and backed toward 
the door. 

"Wait a minute," he said hoarsely. 
"Don't get me wrong. I . . . you . . . 
it's not your fault. It's just that it's a 
cheap set. You got gypped! You 
can't. . . ." He broke off as she seized 
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a bronze bookend from atop a handy 
table and heaved it at his head. He 
ducked, whirled, grabbed his tool kit, 
and ran for the door. Something heavy 
splintered the panels as he slammed it 
shut behind him. He raced down the hall 
to the elevator, dove inside the cage, and 
slid the gate closed before he dared 
take a breath. He fumbled in his pocket 
for his handkerchief, and mopped his 
sodden brow. "Wow!" he said aloud. 
"Is that dame a heller!" And then a 
mental image of her formed in his mind, 
and he sighed deeply. "But berrother, 
what a dish. ..." 

He pondered his dilemma all the way 
back to the shop. Here was a girl — and 
what a girl — with a bargain TV set that 
radiated like WLW and fouled up nine 
of his installations. The logical ap- 
proach was to convince her of the fact, 
and then work the set over; shield the 
front end, maybe install a booster, what- 
ever it took to kill the radiation. But 
judging from the lightning in her eyes, 
the bookend she had thrown, the heavy 
object that had all but broken the door 
down behind him — she wouldn't con- 
vince. He sighed, manhandled the truck 
into a parking place in front of the shop 
and climbed out, shaking his head 
wearily. 

Bill Samples, his big, red-headed 
bench man listened to his troubles sym- 
pathetically. Then he waved a hand. 

"A tough customer, huh ?" He shrugged. 
"Call her up. Reason with her. Threaten 
her with the FCC if you have to. She 
can't throw anything at you over the 
phone line." 

"Yeah," Rad breathed happily. "Sure. 
Bill, you're a genius. How'd you happen 
to think of that?" 

"Aw," the red-head said modestly, 
turning back to the bench. "It just came 
to me." He dove into an upturned 
chassis and began snipping wires. 

Rad went through the phone book fev- 
erishly, stabbed the number with a shak- 
ing finger, and dialed it wrong twice 
before he got the call through. His 
eagerness was natural enough, he told 
himself. He was merely anxious to serve 
his nine customers. The fact that the 
girl was a knockout had nothing to do 
with it. Nothing at all! 

"Hello," he said cautiously into the 
mouthpiece when the click came through. 
"This is Radcliffe Bowman Junior, of 
Bowman Radio Service. Remember me?" 

"Of course," she said softly. "I'm 
sorry I lost my temper, Mr. Bowman. 
You see I. . . ." 

"Think nothing of it," Rad said mag- 
nanimously. "All my fault." He gulped, 
swallowed. "And call me Rad." 

"Thank you, Rad," she purred. 
"You're sweet." 

"About your television set," he con- 
tinued. "It does radiate, you know. 
Something fierce. L . . ." He paused, 
listening to a pretty dead wire. Mutter- 
ing under his breath, he dialed the num- 
ber again and talked fast when the 
click sounded. "Would you like to go to 
a movi e with me this evening ? I 
mean. . . . You would? I'll pick you up 



about seven? Okay. Bye." He cradled 
the phone and stood a minute lost in 
thought. 

Bill Sample's sarcastic voice broke in- 
to his reverie. "Fine way to out-maneuv- 
er a tough customer, that is," he snick- 
ered. "Boy, what a general you'd make." 

"If you can't lick 'em, join 'em," Rad 
countered. "It was an inspiration, regu- 
lar fifth column stuff. I'll get to know 
her better, and then I can talk her into 
letting me work her set over." 

"Nuts," the bench man drawled. "If 
you'd handled her right in the first place 
all this wouldn't be necessary. Where's 
your customer psychology? You know 
you can't tell a person his stuff's no 
good, especially a dame" He giggled. 
"Boy, you were really usin' the old brain 
when you called her set a cheapie." 

"Yeah," Rad agreed. "But I can re- 
cover that fumble. If I take her out to- 
night she can't play, her TV set and 
those other nine people won't be both- 
ered with the interference." He nodded 
thoughtfully. "Yeah . . . I'll keep her 
out 'til after the stations are off for the 
night." 

It was long after the final sign-off 
of the latest-running TV station in the 
area when Radcliffe Bowman Junior 
said his final goodnight to Nancy Ham- 
mond. The next morning when he got 
down to the shop he felt fine. 

"Hi, General," Bill Samples said drily. 
"What a skirmish you must've had last 
night." He leered at Rad, winked owl- 
ishly. "I haven't heard you whistling 
like that since the day we got the Hotel 
Griffin installation contract." 

"It's a nice day," Rad said cautiously. 
"I feel good. Any reason why I shouldn't 
whistle?" 

"Yup. Seven reasons." He held up a 
handful of complaint cards. "Got seven 
calls from that apartment house so far 
this morning. There's still two to go — 
but it's early yet." 

"Go on," Rad said incredulously, 
"you're kidding." 

"Nope. Same old story. Interference 
patterns lousing up all seven sets most 
of the evening." His cheery smile irked 
Rad no end. 

"But . . . but she wasn't home," Rad 
said. "How could. . .?" 

The red-head shrugged, his grin grow- 
ing. 

"Maybe it ain't her set after all." 

"It's her set all right," Rad insisted. 
"I'll bet she forgot to turn it off when 
I called for her." He nodded sagely. 
"That must be it. I'll check it myself, 
tonight." 

"Tonight?" Bill echoed, his grin 
fading. 

"Tonight," Rad said firmly. 

Radcliffe Bowman Junior floated 
through the evening in a rapturous 
daze, smugly reflecting that while he 
was enjoying Nancy's company he was 
serving the best interests of his custo- 
mers as well. His nine clients in the 
Brumley apartments would be pleas- 
antly entertained by the programs of 
their choice, unmarred by lines or pat- 
terns. While Nancy was getting her coat 
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from the closet he had scrupulously 
made it a point not only to turn off her 
set, but even to pull the power plug 
from the wall receptacle so that there 
would be no mistake. Furthermore, he 
intended to keep her out until the pro- 
grams ended — strictly for his customers* 
sake. 

The next morning he couldn't believe 
his eyes when he walked into the shop 
and saw Bill Samples gleefully waving 
aloft a handful of complaint cards for 
his inspection. 

"Hi, General," Bill leered, "the war 
ain't over yet." 

Rad stared at the cards belligerently, 
grabbed them, and leafed through them. 
There were eight of them today, all 
from the Brumley Apartments. Every 
blessed one complained of severe and 
lasting interference last night. Five of 
the cards bore notations to the effect 
that Bowman Radio had better either 
fix their sets or come and get them. 
Rad reached for a handful of hair, 
found it, and tugged wildly. 

"It can't be," he moaned. "I checked 
every other possible source in the build- 
ing, and her set is the one. Besides I 
didn't take her home 'til long after mid- 
night." 

"Maybe she's got company," Bill 
leered. "Maybe the iceman cometh in 
and uses her set while you're out with 
her." 

"Yeah," Rad said doubtfully. "Maybe 
an uncle or a cousin. . . ." 

"Or a boy friend," Bill finished. "Got 
a date tonight?" Rad nodded. "Fine," 
the red-head continued, winking, "I'll 
head up there while you two are out and 
see who's home. It'll be sort of a flank- 
ing strategy. Okay, General?" 

Rad nodded, wordlessly. 

"And if someone is home," the bench 
man went on smugly, "VII use customer 
psychology." He winked again. "With 
the right approach I'll be able to look 
the set over and do whatever I want to 
do, no questions asked." 

"The cousin or uncle or whoever it 
is will heave you out," Rad said. "It's 
a tough family, if they're all like 
Nancy." Then he set his jaw and 
clenched his fists. "I'll win this battle 
myself. I'll put it up to her tonight. 
I'll tell her what would happen if I had 
to take back nine TV sets and refund 
the customers' money. I'll convince her 
she should cooperate and let me iron 
out the trouble." He took a deep breath. 
"I think we're well enough acquainted 
now." He looked at the floor, flushing 
modestly. "I figure she's pretty much 
interested in my welfare." 

"Forget that angle," Bill Samples 
said cynically, shaking his head. '"She's 
a dame, ain't she?" 

"Yeah," Rad breathed enthusiastical- 
ly. "And how. . . •" 

The evening had gone well, so far. 
The movie had been good, the popcorn 
dripping with butter, and here in the 
restaurant the juke box was moaning 
soft music as they chomped contentedly 
at their hamburgers. Radcliffe Bowman 
Junior finished his, automatically noting 
the juke's hum-level, wondered how long 



those filters had been in and wiped his 
mouth on a paper napkin. He drained 
that last drop of his coffee, and cleared 
his throat. 

"Uh, Nancy," he coo-ed. "Uh, there's 
something I've been meaning to say." 

"Yes?" 

"I. . .well, the fact is, your TV set 
radiates," he began diplomatically. 

"Fes?" Something in her tone sounded 
a little alarm in the back of his head, 
but he ignored it and plunged on, star- 
ing at the table cloth. 

"I've* got nine customers in your 
building and if you don't let me fix your 
set they'll make me take their sets back, 
and there's really nothing wrong with 
them. Nine TV sets cost an awful lot 
of money, and. . . ." He broke off, sens- 
ing her movement, and looked up. Nancy 
Hammond was standing up, her chin 
outthrust, her hands on her hips, breath- 
ing heavily. 

"So that's why you've gotten so 
chummy," she snapped. "I should have 
known. You've been dating me every 
evening just so I couldn't play my set. 
And you're the one who unplugged it 
last night. My father thought it was 
broken when he came home from work 
and if he hadn't just happened to notice 
the plug out he wouldn't have been able 
to use it all evening!" Her voice shrilled 
higher and higher, and every customer 
in the place started goggling at them. 

"I. . .1. . . ." Rad began, and then he 
saw her grab the heavy glass ashtray 
off the table and hurl it at his head. He 
tried to duck. Thunk. Something ex- 
ploded inside his brain, and he was up 
on a high roof in a cold wind, dodging 
under guy wires, reaching for a mast, 
twisting it with a pipe wrench so that 
the dipole high above his head swung 
forty-five degrees around. Then he fell 
off the roof, drifting slowly down past 
hundreds of windows out of which hun- 
dreds of beautiful Nancy Hammonds 
winked invitingly at him, and landed 
on his head in a soft, warm snowdrift. 

He opened his eyes, looked foggily 
about, surprised to find himself still 
in the restaurant, stretched out on the 
floor. His head thumped like a jungle 
tom-tom, but he didn't mind — it was 
cradled in a soft lap, and above the lap, 
next to his ear, there rose a waist, and 
above the waist there was a face, and 
in the face the eyes were brimming with 
tears. A voice floated down to him. 

"Oh, Rad," it was saying between 
sobs. "I'm so sorry I hurt you. I lost 
my temper when I found out you didn't 
really like me for myself. . . ." 

"Nonsense!" Radcliffe Bowman Jun- 
ior said gallantly. He started to sit up, 
and on second thought, settled back into 
the lap again. He flicked a hand at the 
people crowding around them. "Beat it! 
Can't a couple have any privacy around 
here?" The crowd dispersed, and he 
looked up into the face again, making 
his voice come out stern and determined. 
"I'll not have any more of these childish 
temper tantrums, do you hear? And 
you're not to throw things, ever again!" 

"Yes, Rad," Nancy Hammond said, 



and her voice was tiny and obedient. . . . 

"Hi, General," grunted Bill Samples 
dispiritedly, holding one hand over his 
left eye, when Radcliffe Bowman Junior 
entered the shop the next morning. "We 
lost the war." 

"We did?" Rad murmured airily. 

"Yup. Her old man's the bozo that 
plays the set at night. He lives with 
her, and he won't listen to reason. Most 
unreasonable man I ever saw. Used my 
best customer psychology, too. I told 
him he'd won a booster in a drawing 
we'd held, and tried to install it for him, 
figuring it would kill the radiation by 
isolating the antenna from the front 
end of the set." He sighed deeply. "But 
the old guy wasn't having any. Said it 
took extra current, ran up the light bill, 
and didn't help the picture anyway." 

"Too bad," sympathized Rad. 

"Yeah, but that ain't all. I got mad 
and told him he had a bargain set that 
radiated, and he bopped me. See?" He 
dropped his hand to display a beautiful 
shiner neatly outlining his left eye, and 
shrugged disconsolately. "He's a toughie." 

"Yeah," Radcliffe Bowman Junior 
said cheerfully. He paused. "You could 
have gone up on the roof and rotated 
the antenna until the signal pick-up 
fell off, and then brought in your boost- 
er." He cocked a quizzical eyebrow at 
his bench man. 

"Hey!" Bill said admiringly, a sickly 
grin snowing on his face. "Good strat- 
egy, General. Then the old man could 
see an improvement in his picture, and 
he'd be tickled to have the booster." 

"Roger," confirmed Rad. He sighed 
contentedly. "But you can forget the 
booster business." 

"How come?" The red-head's grin 
faded. 

"I met Mr. Hammond last night, too. 
Along about midnight. And I twisted his 
antenna around when I left. As soon 
as he calls up tonight complaining of 
weak signals and bad pictures, you rush 
him out a new set to use. Bring his old 
one in. And don't forget to re-orient 
the antenna when you get the new set 
hooked up." 

"What makes you think he'll call us?" 
Bill demanded, mouth agape. 

"He'll have to. I left our card on the 
table, and stole his phone directory." 

"Even so," Bill persisted, "I thought 
he was mad at Bowman Radio." 

"Not any more. All is forgiven. We 
won the war, Corporal. Strategic tactics 
did it." He paused, smiled condescend- 
ingly, went on. "We'll loan Mr. Ham- 
mond a new set, and you can work over 
his old one while I'm gone. A little front 
end shielding ought to do the trick." 

"Yeah," Bill Samples said uncertain- 
ly. "Where. . .where you going?" 

Radcliffe Bowman Junior bestowed 
a look of pity on his slow-witted em- 
ployee, and dropped one eyelid in a slow 
wink. 

"If you can't lick 'em, join 'em," he 
said expansively. "To City Hall to get 
a marriage license, bonehead. Where 
did you think?" 

— end— 
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TV DISTRIBUTION SYSTEMS 




These installations, bringing TV to "hidden val- 
ley" communities and the steel-shielded and in- 
terference-ridden caves o f urban cliff-dwellers> are 
becoming increasingly important to the industry. 



Above — Part of antenna system on the Hotel Waldorf- 
Astoria, as seen against New York's skyline. Note that lead- 
ins come down through mast and into conduit, making this a 
completely shielded installation. Below — Part of 3,000 feet 
of Gonset line which brings signals from a l,©O0-f©ot-high 
antenna to televiewers in the village of Hazard, Kentucky. 



Top — Subsystem 
amplifier on the 17th floor 
of the Hotel 
Waldorf-Astoria. 
Middle — Tapping 
subscriber's line off the 
feeder in a community 
TV system. 

Bottom — Mountain-top 
antenna of the 
Hazard, Ky.» TV 
distribution system. 




Photo credits: Genet al Electric to., RCA. J err Ad ElrnnwTcs 
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ORMANCE 



By EDWARD M. NOLL 



e rations . 

Gain and sensitivity of antenna sys- 
tem and receiver. 
Clarity and minimum background 

noise in picture. 
Rejection of signal interference. 
Influence of impulse and signal inter- 
ference on synchronization. 
Not so long ago gain and sensitivity 
were the only major concerns in fringe- 
area reception. The appearance of a pic- 
ture on the screen accompanied with a 
very tolerant attitude on the part of 
the viewer as to how often the picture 
would flop, tear, and become obscured 
by noise constituted acceptable fringe- 
area reception. Thanks to extensive re- 
search on this problem developments 
that improved fringe-area results rapid- 
ly emerged — higher-sensitivity tuners 
and antenna systems, peaked alignment, 
horizontal sync control systems that 
minimized picture tear, fact-acting a.g.c. 
systems that minimized influence of im- 
pulse noises (particularly aircraft flut- 
ter). Additional improvements have 
been made recently in the form of low- 
noise tubes and amplifier circuits, and 
better vertical-deflection circuits with 
improved noise immunity. A more com- 
plete knowledge of the factors which 
improved antenna system and booster 
performance has contributed markedly 
to this over-all advance. How do these 
developments affect fringe-area per- 
formance? 



Snow in^i fringe area picture is 
caused J^<nigh noise level in the tuner 
r, inability to apply enough 
signal to receiver input to permit signal 
domination over noise (antenna system 
or fringe propagation conditions), an- 
tenna system with a high noise level, or 
one that through mismatch or reactive 
effects increases the noise output of 
booster or tuner. 

To improve the quality of a picture it 
is necessary to increase the signal level 
and at same time keep the noise level at 
a minimum. The following suggestions, 
singly or in combination, help to im- 
prove the fringe-area picture. 

1. Choose a receiver that uses a low- 
noise-level tuner. Modified cascode tri- 
ode types using the new 6BK7 or 6BQT 
dual triodes have excellent signal-to- 
noise ratios. Fig. 1 is a diagram of a 
commercial circuit using these tubes. 

2. Choose a booster with low-noise- 
level features. A high-noise-level booster 
used with a low-noise-level receiver re- 
sults in a stronger signal but more snow 
in the picture. Cascode and push-pull 
triode types are preferred. 

3. For reception of a limited number 
of channels in far fringe areas, an an- 
tenna-mounted booster permits signal- 
to-noise improvement because the signal 
dominates transmission-line noise pick- 
up and the input noise level of tuner. 

4. Use an antenna system of high 
gain and low noise content. Perform- 



ance of the antenna should be based on 
the channel or channels desired. For 
single-channel operation (or perhaps 
reception of two or three adjacent chan- 
nels) the Yagi is a preferred type. 
When wide-band performance particu- 
larly on low-band channels, the Direc- 
tronic, fanned, double-v's, or conical 
types, though they do not have peak 
gain of the Yagi, are preferred in fringe 
operations. 

Co-channel interference 

A very trying fringe problem in many 
areas is co-channel interference (two 
stations on same channel). Solution to 
the problem, or at least a reduction of 
the interference, is strictly an antenna- 
system problem. 

1. Use a high-gain single-lobe an- 
tenna such as the Yagi to minimize sen- 
sitivity of the antenna in all directions 
except the desired one. 

2. If co-channel interference enters 
from back of the antenna, screening can 
be useful. The screen should be at least 
3/2 wavelength square to be effective 
at all. 

3. If co-channel interference arrives 
from almost the same direction as the 
desired signal, the colhnear arrange- 
ment of the Yagis can be used to sharp- 
en the horizontal sensitivity pattern, as 
suggested in Fig. 2. 

4. If interference is on a high-band 
channel, avoid use of antennas that 
have multi-lobes on these channels (low- 
band cut elements). 
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5. Use a length of tin foil on the 
transmission line. Adjust its position 
for best relative phasing between the 
competing signals by observing the 
screen with ' co-channel interference 
present. 

Adjacent channel interference 

Still another difficult problem to solve 
is adjacent channel interference. This 
is particularly trying in an area where 
the desired station is weak and the 
adjacent channel station very strong. 
Such is the case in the area northeast of 
of Philadelphia. In this area, reception 
of channels 2 and 4 from New York is 
hampered by a strong Philadelphia 
channel 3; channel 5, by a strong 6; and 
channels 9 and 11, by a strong 10. 

There are two ways that an adjacent 
channel can cause trouble, A signal on 
a given channel can be interfered with 
by the picture carrier of the next high- 
est channel or the sound carrier from 
the next lower channel. For example, 
channel 4 is affected by channel 3 sound 
and channel 2 by channel 3 picture 
signal. 




Fig. 1 — The caseode r.f. amplifier. 



These factors can be minimized by 
following these instructions: 

1. Adjust adjacent-channel sound traps 
of the receiver under actual reception 
conditions. For example, set receiver on 
channel 4, and adjust traps for mini- 
mum sound bars and very best picture. 
Needless to say, if the tuner is not prop- 
erly aligned or the i.f. strip has no 
traps, elimination of adjacent-channel 
interference is greatly hampered. 

Due to the wide-band nature of pic- 



ture carrier interference (channel 3 
picture on channel 2) its elimination is 
difficult. Adjust trap slowly as channel 
2 picture is observed. It is advisable to 
switch back to channel 3 frequently and 
observe picture resolution. If trap ad- 
justment is carried too far it disturbs 
the low-frequency end of the i.f. ampli- 
fier response and can put broad echoes 
in the picture. 

2. Choice of a proper antenna will 
minimize adjacent-channel sensitivity. 
For example in one test using a channel 

2 Yagi, the received signal was strong 
but interference from channel 3 was 
severe. When a single fan and reflector 
was used on channel 2, the channel 2 
signal was weaker but interference from 
channel 3 was reduced and a better 
over-all picture was obtained. Upon 
consulting an antenna dimension chart 
it was found that a channel 2 cut di- 
rector has the same length as a channel 

3 cut reflector. Consequently, a channel 
2 Yagi would show good sensitivity in 
the opposite direction on channel 3 and 
would undesirably boost adjacent-chan- 
nel sensitivity. (Increasing the length of 
the director by 5 c /c and decreasing the 
spacing between reflectors by 10 c /o 
should narrow the antenna bandpass 
and attenuate the higher frequency ad- 
jacent-channel response. — Editor) 

Local oscillator interference 

Local oscillator interference in fringe 
areas is particularly objectionable be- 
cause desired signals are weak and local 
oscillator interference levels remain un- 
changed. Again its elimination is pri- 
marily an antenna problem, although a 
direct solution would be the installation 
of traps or a booster at the offending 
receiver. 

1. Use an antenna with a highly di- 
rectional pattern in the desired direc- 
tion. A switched-beam or motor-rotated 
antenna can be oriented away from in- 
terference. 

2. If the interference comes from the 
same direction as the desired signal, a 
change in antenna height often helps. 

3. The added selectivity of a booster 
and tuning the transmsision line with 



stubs or tin foil helps the signal to over- 
ride interference. 

4. An antenna-installed booster can 
reduce the effects of local oscillator 
radiation pickup by the lead-in. 

Vertical instability 

The modern television receiver has 
high sensitivity and an improved hori- 
zontal synchronization system. In fact, 
impulse noises and interference are like- 
ly to affect the vertical synchronization, 
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Fig. 2 — Colinear antennas are used to 
greatly increase horizontal directivity. 

with consequent flipover and loss of in- 
terlace, more readily than other sections 
of the receiver. 

1. Use stacked antenna systems be- 
cause they exhibit weak sensitivity to 
ground level pickup. If noise sources are 
very close by, use well-shielded and 
properly routed transmission line. 

2. The added selectivity of a booster 
can make a signal dominate the noise 
level to a greater degree — particularly 
an antenna-mounted installation. With 
the newer, more sensitive receivers a 
fine picture can be obtained without any 
booster if a.g.c. is set at its least active 
position. This method of operation per- 
mits a good picture but does make the 
receiver more vulnerable to impulse 
noises, when present, due to the weaker 
a.g.c. action. Use of a booster, although 
it does not appreciably improve the pic- 
ture, makes the receiver less susceptible 
to impulse noises because a.g.c. action 
can be turned up and contrast control 
reduced when receiving stronger signals. 

3. Use a receiver with two or three 
sync amplifier-separator stages, multi- 
section integrator network, and vertical 
retrace line suppressor circuit. 

— end — 



NEW IDEA IN TV ANTENNAS 



A new and highly original television 
antenna was exhibited at the 1951 
Cleveland show of the National Elec- 
tronic Distributors Association by 
Fretco Television Company, of Pitts- 
burgh, designers and manufacturers of 
special antennas. Because of its numer- 
ous unique features, the new antenna 
merits description in considerable de- 
tail. The sales engineer of Fretco 
explains it as follows: 

"This super outfit features a polysty- 
rene intensifier rod that doubles the 
signal every time the signal passes. 

"The expert amateur signal getters 
in Pittsburgh found out that a light 
bulb hooked up with an antenna would 
give a lot more signal, so we incor- 
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porated that idea. The light also keeps 
airplanes from landing on the antenna. 

"Two folded dipoles have more gain 
than one, so the antenna has two verti- 
cal dipoles and one horizontal high and 
one horizontal low. The tail assembly 
was patterned after the P80 Shooting 
Star. It has a vertical stabilizer to sta- 
bilize any signal that happens to come 
by. Naturally Fretline is used to trans- 
mit the signal from one part to an- 
other. For strong-signal reception the 
antenna is equipped with a spigot or 
throttle to turn the signal down. For 
normal cruising it is recommended that 
the spigot be closed. 200 miles or more 
from the station, open it a little. 

"We are now working on a new and 



improved model that will do everything 
— manufacture its own signal, show the 
picture — this might even do away with 
television receivers !" 

— end — 
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SERVICING HORIZONTAL LOCKS 



WHILE the latest type of 
horizontal lock systems use 
fewer tubes than the older 
ones, the circuits are still 
complex and give rise to many of the 
troubles which occur in television 
receivers. Common defects are: 
Horizontal pull or weaving 
Foldover 

Intermittent instability 
Total horizontal sync loss 
Picture shift 

Inadequate hold control range 
These faults are usually caused by 
changes of parts values and tube char- 
acteristics, slight maladjustments. If 
the system was properly adjusted, the 
horizontal hold control range is usually 
adequate for quite some time and only 
decided tube aging and part value 
change would prevent good synchro- 
nization. 

The older "synchrolock" and "phase 
detector" systems used several tubes to 
secure good lock, and adjustments were 
rather simple. Modern systems use 
fewer tubes but adjustment procedures 
are much more exacting, and complex, 
and only by critical alignment proce- 
dures will stable sync be secured. 

The two systems generally used with 
new receivers are the phase detector 
system and the synchroguide method. 
The synchroguide system is by far the 
most popular and used in numerous 
receivers including RCA, Admiral, Du- 
Mont, Hallicrafters, and a host of 
others. The primary advantage of the 
synchroguide is that only a single 
6SN7-GT tube need be used for both 
the control circuit and the sweep 
oscillator. 

The phase detector system is used by 
Westinghouse in a number of their 
models, as well as by Motorola in their 
later receivers. While slight variations 
exist among different models, the one 
shown in Fig. 1 is typical of the phase 
detector system and represents that 
used by Motorola in their TS-216 
chassis. 

The phase detector consists of one- 
half of a 6SN7-GT tube and compares 
the sync pulses from the sync clipper 
with the sawtooth developed in the 
horizontal output. By such phase com- 
parison a correcting voltage (which 
restores proper phase relationship) is 
generated and applied to the grid of 
the horizontal oscillator. 

The oscillator is a conventional 
cathode-coupled multivibrator with a 
stabilizing coil (L16). This stage also 
uses a 6SN7-GT tube and the second 
triode section feeds the horizontal out- 
put tube. The waveshapes shown in 
Fig. 1 apply to any such system, 



By MATTHEW MANDL 

though relative voltage amplitudes will 
vary from one manufacturer to another. 

In order to facilitate adjustment of 
the horizontal sweep system a test 
socket is provided on the rear of the 
receiver chassis. (Several other manu- 
facturers are including test terminals 
on their receivers for easy accessibility 
and rapid checking.) The test socket 
shown in Fig. 1 provides: 

A simple means of shorting the os- 
cillator coil during lock adjustments 
by putting a jumper from pin 1 to 
pin 6. 

A check on B-f voltage (pins 1 or 8). 
Provision for checking video output 
(pin 7 connects to the output of the 
video amplifier). 

Phase system alignment 

If instability is present or if the 
hold control range is inadequate, the 
entire system should be adjusted. The 
procedures are not as complicated as 
with the synchroguide; for the phase 
detector shown in Fig. 1, the following 
are typical step-by-step adjustments: 

a. Use a jumper to short out the 
oscillator coil (L1G) . 

b. Adjust horizontal centering con- 
trol so that the right-hand edge of 
the raster is visible. 

e. Adjust horizontal hold control to 
the approximate middle of its range 
and note width of the blanking bar 
at the right edge of raster. 

d. Remove jumper from oscillator 
coil. 

e. Adjust horizontal oscillator coil 
slug until the blanking pulse which 
now appears has the same width as 
was seen in step "c" above. 

f. Vary hold control and change sta- 
tions to check general stability. 
Repeat above procedures if necessary. 

g. Readjust centering control for 
proper picture masking. 

Modern synchroguide 

The synchroguide type of horizontal 
lock systems is not strictly new, but 
like the phase detector system previous- 
ly described, the latest versions are 
simpler and have greater stability. 

A typical modern version of the syn- 
chroguide is shown in Fig. 2. It is the 
system used in the latest Hallicrafters 
receivers (Models 81 5, 822, etc.). This 
circuit is basically identical to those 
used by many other manufacturers. 

In the synchroguide the first triode 
section of the 6SN7-GT tube acts as 
the control tube. The second section is a 
conventional blocking oscillator circuit 
using a transformer for plate to grid 
feedback. At the transformer tap a 
coil and capacitor (C148) form a 



resonant section for increased stability. 

As with the phase detector, the syn- 
chroguide gives good stability, when 
properly adjusted, for most of the mid- 
dle range of the horizontal hold control. 
At one extreme setting sync will be lost 
immediately, while at the other extreme 
setting of the hold control sync will only 
be lost during station change (or mo- 
mentary removal of sync pulses during 
station break). In a misadjusted sys- 
tem, or one in which component parts 
values have changed materially, there 
will be a gradual narrowing down of 
the stability range of the hold control, 
and readjustment becomes necessary. 
The following instructions apply in 
general to all synchroguide systems, 
though some manufacturers give only a 
condensed version in their service notes. 

Synchroguide alignment 

a. Turn the horizontal hold control 
fully clockwise and adjust the hori- 
zontal range adjustment (Fig. 3) 
(so that the picture displaces to the 
right) until a vertical bar appears. 
This procedure must be done with a 
station tuned in. A station pattern is 
preferable and a fairly strong signal 
is desirable. 

b. Turn hold control fully counter- 
clockwise. Use the station selector 
knob and turn to another channel, 
then switch back again. Three or four 
horizontal or slanting bars should 
then appear on the screen. If too 
many or too few bars appear, adjust 
the horizontal lock trimmer (see Fig. 
2), until only three or four bars are 
present. 

c. Repeat step "a" after which center 
the hold control and check lock-in 
and general sync stability on all local 
stations. (Weak stations may give 
some sync instability) Repeat these 
steps if sync is not sufficiently stable. 

d. If sync stability is still poor con- 
nect an oscilloscope to point C as 
shown in Fig. 3. Adjust the tertiary 
waveform slug until the wave form 
shown at D of Fig. 3 has equal ampli- 
tudes. That is, the broad peak PI 
should be as high as the sharp peak 
P2. Adjustment of the tertiary slug 
will throw sync out and it must be 
restored by adjusting the horizontal 
range slug each time. The lead to the 
vertical amplifier of the scope should 
be unshielded to minimize effect of 
probe capacity. 

e. Remove the scope and check general 
sync stability and range of lock-in. 
Repeat steps "a" and "b" if necessary. 
The waveform peak adjustment is 

very important with any synchroguide 
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system if good sync stability is to be as- 
sured. If the broad peak is lower than 
the sharp peak the oscillator drifts and 
is more susceptible to noise interference. 
If the broad peak is higher the oscillator 
is actually "overstabilized" and the set- 
ting of the hold control becomes critical. 
Pull-in— the ability of the system to pull 
into sync with almost instantaneous 
action — will also be affected. 

While the scope is being used, other 
waveform checks can also be made to 
evaluate the general operation of the 
system. If, for instance, the waveform 
shown in Fig. 4 is obtained at the grid 
of the oscillator (pin 4) it indicates cor- 
rect operation. These patterns also are 
useful in signal tracing the sweep sys- 
tem and help localize the stage which 
is causing sync instability. 

When replacing components in any 
horizontal lock circuit it is important 
that close-tolerance parts be used. 
Some of the resistor values, for in- 
stance, are quite critical and exact 
replacement is important for good sta- 
bility. In Fig. 2, for instance, the values 
of R-166, R-170 and R-178 are quite 
critical, and some manufacturers rec- 
ommend tolerances of 5% and even as 
low as 1%! Often one or two of these 
resistors may be of the negative co- 
efficient type in order to compensate for 
drift during warm-up. 

During servicing, try not to disturb 
the position of parts and wiring. When 
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replacing any components associated 
with the grid of either the control tube 
or the oscillator section of the 6SN7-GT, 
dress leads up and away from the 
chassis. 

An incorrectly adjusted synchroguide 
or phase detector system will influence 
width, linearity, and picture brightness 
with the fly-back high voltage systems. 
Poor stability will also cause some hori- 
zontal fold-over which is corrected when 
the system is aligned properly. The 
grid drive to the horizontal output tube 
is established by oscillator output. 

Identical symptoms, however, will also 
result with defects in the output stage. 
This fact must be recognized and checks 
made when adjustments to the oscillator 
section fail to eliminate the trouble. An 
incorrectly set drive control will give 
poor linearity (stretching of the left 
side of the picture) and also have a 
loading effect on the oscillator and con- 
sequent instability. 

In the system shown in Fig. 2 it is 
necessary that both the horizontal out- 
put tube and the damper tube be good 
performers. Circuit values are quite 
critical, to establish the proper relation- 
ship between trace, flyback, and general 
efficiency. To secure the proper distrib- 
uted capacity necessary for high effici- 
ency, one leg of the damper tube fila- 
ment is connected to a tap in the trans- 
former. This provides approximately 
60 wif of capacitance and a tube with 




NOT SHIELDED 

a b 

Fig. 3 




Fig. 4 



poor characteristics will considerably 
reduce efficiency. Correction can some- 
times be made by placing small capaci- 
tors (value determined experimentally) 
across the transformer terminals 7 and 
5 or 4 to increase width and improve 
general performance. It is better how- 
ever, to check tubes and parts and re- 
place when necessary. A poor damper 
tube can, for instance, cause foldover; 
unless this is suspected, considerable 
unnecessary alignment work may be 
done on the oscillator system. 

—end — 
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Television Service Clinic 

Conducted By MATTHEW MANDL 



WE wish to extend to the read- 
ers of our Clinic the hope 
that the forthcoming year 
will prove to be a prosperous 
one for them, whether they are engaged 
in television servicing or in other tech- 
nical endeavors. The art is still growing 
and with it the inevitable opportunities 
for expansion in activities and acquisi- 
tion of new concepts and techniques. 
The prospect of ultra-high-frequency 
station allocations has already in- 
fluenced design in new television re- 
ceivers. 

Many of these receivers are designed 
for subsequent u.h.f. reception with con- 
verters or by insertion of special u.h.f. 
coils in drum-type tuners. The increased 
popularity of the latter type has been of 
advantage to the servicing technician 
because such tuners lend themselves 
readily to repair. 

Fig. 1 illustrates the printed-circuit 
tuner used by Hallicrafters. Removal of 
wire springs at each end of the tuner 
permits withdrawal of the entire drum 
and shaft section from the housing. A 
similar arrangement is employed in the 
Standard tuner and others used in mod- 
ern receivers. 

With the drum removed all parts are 
exposed and can be checked or replaced 
with ease. The phosphor bronze springs 
which make contact with the coil ter- 
minals can be cleaned, lubricated, and 
bent u pward to insu re good contact 
and eliminate noisy or intermittent 
operation. 

Not only can u.h.f. coils be inserted 
into the drum, but the present v.h.f. 
ones are readily removed and replaced 
when defective. This feature is a wel- 
come change from the complexity of 
earlier tuners, in which it was virtually 
impossible to replace a defective capaci- 
tor or resistor without tearing the en- 
tire unit apart. With those, most tech- 
nicians were forced to take out the en- 
tire tuner with considerable loss of time 
in wiring and retracking the replace- 
ment tuner. 



It is gratifying to note that even the 
new wafer-tier tuners in the newer re- 
ceivers are far less complex than their 
older counterparts and also exhibit cer- 
tain advantages in maintenance work. 
Let's hope that such progressive think- 
ing will be applied to other circuits in 
the television receiver. 

White line at top of picture 

A short while after replacing the ver- 
tical output transformer in a Bendix 
receiver a bright white line appeared 
across the top of the picture. Adjust- 
ment of controls did not help, nor did re- 
placement of tubes. I've taken voltage 
and resistive checks, but values seem 
close to normal. The transformer was 
not an exact replacement, but was one 
designed for a similar circuit. G. K. 
Baltimore, Md. 

The characteristics of the new trans- 
former may be sufficiently different 
from the original to cause this trouble. 
The white line indicates crowding of the 
initial vertical sweep trace and possible 
transient oscillations in the vertical sys- 
tem. Make several checks to verify if 
the transformer is the offender before 
replacing it. 

First of all, check the network of 
resistors and capacitors {the integrator 
circuit) feeding the vertical oscillator. 
If these components check okay use 
your scope to observe waveform linear- 
ity at the input and output of the ver- 
tical amplifier. This will help you to de- 
termine where the nonlinearity occurs 
and so localize the trouble. 

Crowding at right 

/ replaced the yoke on an RCA type 
630 chassis with the new type designed 
to give full focus. Since then Vve been 
unable to correct for crowding on the 
right-hand side of the picture. Replac- 
ing tubes didn't help and all parts check 
all right. Is it possible that the new 
yoke does not match the flyback trans- 
former? J. S., Long Island, N. Y. 



front end. 



A compressed right side of the pic- 
ture, as shown in Fig. 2, could very well 
be caused by a mismatch. For good re- 
sults in terms of linearity and general 
performance, both the horizontal output 
transformer and horizontal deflection 
coils should be matched. 

Try adjusting linearity, drive and 
width controls, readjusting each one 
slightly after changing the other. Also 
try different values of capacitors in the 
linearity filter of the damper-tube. 




Fig. 2 — Compression at picture's right. 



If these measures do not yield satis- 
factory horizontal linearity, you will 
have to get a matching output trans- 
former for the yoke, or vice versa. 

Booster overload 

/ am located in a fringe area, and in 
using a booster with an Admiral 17KVZ 
there is a noticeable pulling and distor- 
tion of the picture when the booster is 
tuned for maximum signal strength. I 
can eliminate this condition by reducing 
booster outptit through detuning, but 
lose picture quality. How can I get 
maximum signal without distortion? 
W. A. R., Hazleton, Pa. 

Severe pulling is usually indicative 
of clipped sync, an overloaded a.g.c. sys- 
tem, or an oscillating stage in either 
booster or receiver due to excessive sig- 
nal amplitude. 

Your symptoms indicate excessive 
output from the booster because the 
trouble disappears when you detune. 
Inasmuch as most boosters have n^ 
means of controlling gain you should 
provide a means for varying booster 
bias, or use low-value resistors across 
the transmission line { values deter- 
mined experimentally). If pulling oc- 
curs for all stations you can increase 
booster-tube bias by increasing cathode 
resistor value until output is at the de- 
sired level. 
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Picture weave at top 

On a converted RCA 721 a slight ver- 
tical tremor exists, the picture is bent 
slightly at the top and weaves on the 
point of tearing, I have replaced all in- 
tegrator capacitors, have made a.f.c. ad- 
justments according to the manufac- 
turer's manual, and have checked ver- 
tical and horizontal sweep-circuit tubes. 
S. R., Bergenfield, N. J. 

Bending at the top of the picture, as 
shown in Fig. 3, indicates insufficient 
sync pulse amplitude and possibly a 
change of sweep-circuit operating char- 
acteristics. 

Try a new V104B, 6AL5 syne-limiter 
tube as. well as a new 6SN7-GT sync 
amplifier-separator. A change of char- 
acteristics in the 12AU7 video amplifier 
(dual video amp) can also clip the sync 
pulses even though the tube checks O.K. 
in an ordinary tester. 

Check for proper plate voltages at 
both sweep oscillators, particularly for 




Fig. 3 — Bending at top of the picture 
is the result of insufficient sync 
pulse and trouble in the sweep circuit. 



increases in voltage boost brought on 
by conversion. Improper alignment of 
video i.f. stages can also cause the 
symptoms you describe because it can 
contribute to poor low-frequency re- 
sponse and thus decrease sync ampli- 
tude. 

Interlock fuse trouble 

/ have had persistent trouble with a 
Philco 51-T1870 in which the interlock 
fuse burns out on an average of once a 
week. Pre measured the line voltage 
where the receiver is used and it reads 
125 volts consistently. How can I remedy 
this situation? E. S,. Havana, Cuba. 

Inasmuch as most receivers are de- 
signed for operation from 110 to 117 
volts a.c. the high line voltage you men- 
tion would increase the voltages in the 
receiver and thus cause abnormal cur- 
rent drain. A heavier fuse could be in- 
stalled but it would not decrease exces- 
sive screen and plate voltages in the re- 
ceiver. You can use a line-voltage-drop- 
ping resistor provided that its wattage 
rating is adequate in dissipating the 
heat developed by the current through 
it. A more expensive but highly satis- 
factory solution is to use one of the 
voltage-control transformers sold by a 
number of manufacturers — RCA Isotap 
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WP-25A, Sola CVA constant voltage 
transformer, or UTC Varitran, or an 
equivalent type. 

Increasing fringe gain 

/ have used good high-gain antennas 
to receive the four television stations 
from Chicago, which is 100 miles from 
here, with pretty good results when us- 
ing a booster. 1 have been thinking of 
building an elaborate booster, similar to 
the J err old master booster used with 
th eir com m u nity antenna systems, in 
order to assure consistently good recep- 
tion. I intend using this for a single re- 
ceiver only, not community work, and 
ivoutd appreciate your comments on 
this. E. B., V/anwatosa, Wis. 

Inasmuch as your results are almost 
what you desire we would not advise 
going to the trouble of building a com- 
plex booster. Instead, why not try in- 
creasing signal pickup by using two 
boosters in series? These, if properly 
tuned, will give substantial signal in- 
crease. You could also use open-wire 
line, for this has less loss than the 
flexible solid plastic types. Also increase 
antenna height, if possible. 

You could install four Yagi antennas 
(5-element affairs) which should give 
you a gain of around 10 db. You would 
have to run four transmission lines to 
the receiver and use a switching ar- 
rangement. While slightly inconvenient, 
this is less expensive than the complex 
booster you propose. 

Each Yagi, of course, should be de- 
signed for the single channel it is to 
pick up and must be oriented carefully. 
Yagi antennas have not only extremely 
narrow band response (good for only 
one or two channels) but a sharp unidi- 
rectional pickup lobe which steps up 
both gain and selectivity. 

Ineffective horizontal hold 

Pre encountered some trouble lately 
with two Bendix model 2051 receivers 
in which the horizontal sync drifts and 
requires constant resetting of the hori- 
zontal hold during the first hour. After 
that time the hold control is set at the 
extreme end and horizontal sync is no 
longer possible. How can I remedy this? 
A. S., Laurel, Md. 

These receivers use a phase detector 
and a blocking oscillator type of sync- 
lock system. Other than the hold-control 
adjustment, no means are provided for 
correct alignment when loss of hori- 
zontal sync occurs. 

Try several 6SN7-GT tubes in the 
horizontal oscillator-phase detector cir- 
cuit to see if one gives better stability 
than the other. Some 6SN7-GT tubes 
have sufficiently different characteris- 
tics to make considerable difference in 
horizontal stability range. 

Check for incorrect value resistors in 
the plate circuit of the 6SN7 section 
which is connected to the hold control. 
If necessary check all sweep circuit 
parts and replace those components 
which do not test within 5# of the 
schematic values. 



A.c.-d.c. receiver conversion 

What suggestions do you have for 
converting a Belmont 10DX22 (a.c.-d.c. 
model) to a 1U- or 20-inch tube? I would 
like to leave the a.c.-d.c. feature undis- 
turbed. H. C, Detroit, Mich. 

This receiver uses three horizontal 
output tubes (50B5) and an r.f. type of 
high-voltage supply with dual 35L6-GT 
tubes. Conversion to the rectangular 
tubes or any others having a high deflec- 
tion angle is not recommended because 
of the extensive changes which would be 
necessary. Inasmuch as you do not want 
to disturb the general features of the 
receiver, you could use any of the 12- 
inch tubes without making major 
changes. Depending on the choice of 
tube type minor changes in the ion trap 
or 2nd anode plug for the picture tube 
may have to be made. Six teen-inch 
round tubes having small deflection an- 
gles such as the 16LP4, 16MP4, and the 
16ZP4 (the latter using a single ion 
trap) can also be used. Others could 
also be used but some have no outer 
conductive coating such as your present 
10BP4 tube and would require the addi- 
tion of another h.v. filter capacitor. Still 
others are metal and require special 
precautions and high-voltage insulated 
mountings. 

Decreased brilliancy 

When I turn the brightness control 
on my receiver, the brilliancy increases 
up to a certain point. When I turn the 
control farther, the brilliancy actually 
decreases instead of getting better. At 
full setting of the control the picture is 
much dimmer that at half-setting. R. 
W., Chicago, 111. 

Often a decrease in brightness for an 
advance of the brilliancy control is due 
to a faulty 1B3 high-voltage rectifier. 
When the 1B3 emission falls off and 
the high voltage is slightly reduced the 
symptoms you describe will occur. As 
the brilliancy control is advanced it in- 
creases the electron stream within the 
tube and the space charge effects 
around the tube phospher increase also. 
With reduced velocity (due to lower 
high voltage) there isn't sufficient force 
to dislodge a proportionate number of 
electrons by the secondary emission 
process and the result is decreased in- 
stead of increased brilliancy. Substitute 
a new 1B3 tube and also check hori- 
zontal output and damper tubes, as well 
as the ion trap setting. 

Note: Letters addressed to this Clinic 
are answered directly and those of gen- 
eral interest are published. When writ- 
ing to this department enclose a self- 
addressed envelope and give model num- 
ber of receiver, manufacturer, chassis 
number, and tube complement. List all 
of the symptoms pertinent to reliable 
evaluation and accurate diagnosis. In- 
clude such information as antenna type, 
channel numbers of stations which can 
he received in your area, and what pre- 
liminary checks you have undertaken 
prior to writing us. 

— end — 
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A device which makes it 
possible to use two or three 
receivers on one antenna without 
loss of signal strength 



By EDWIN BOHR 



Symmetry is the fundamental feature of the amplifier. A 
maximum of three receivers may be used with this unit. 



TV DISTRIBUTION AMPLIFIER 



IN SERVICE shops, in homes with 
more than one TV set, and in fringe 
areas, it is often desirable to operate 
several receivers from a sing'le mas- 
ter antenna system. Here is a distribu- 
tion unit that will operate as many as 
three TV receivers from a single an- 
tenna, and with additional stages will 
provide as many additional outlets as 
are needed. 

The distribution amplifier consists of 
push-pull 6BC5 stages arranged along 
a 300-ohm artificial transmission line. 
A single pair of 6BC5 tubes serve each 
distribution outlet. At first glance this 
may seem poor economy in tubes, but it 
results in some very worth-while 
features. 

First: It results in greater dependa- 
bility since the failure of one tube does 
not cause a complete signal loss. The 
signal is lowered only slightly at one 
outlet when a tube fails. This is impor- 
tant when the distribution amplifier is 
placed in remote locations, and as many 
as 10 or more outlets are used. 

Second: The push-pull circuit results 
in greater bandwidth, better r.f. by- 
passing with better line balance and 
impedance match. 

The gain of each stage is approxi- 
mately unity over the entire range of 
TV channels and the FM band. Band- 
width is extremely broad by virtue of 
the low value of load resistance used in 
each plate — 300 ohms plate-to-plate. 

Artificial line 

The heart of the distribution amplifier 
is the 300-ohm artificial line. Amplifier 
tubes are connected at intervals along 
this line, distributing the signal to other 



points. The artificial line behaves just 
as a regular transmission line, but in a 
regular transmission line the impedance 
is determined by the distributed capaci- 
tance and inductance of the two parallel 
conductors. In the artificial line the 
capacitance ami inductance is not 
distributed but Jumped. 

This lumped inductance is furnished 
by the coils LI, L2, L3, and L4 (see 
Fig. 1) ; and the capacitance is supplied 
by the grid-to-cathode capacitance of 
the tubes connected to these inductance 
coils. Since the input capacitance of the 
tubes is actually part of this low- 
impedance line, the tubes produce only 
a very small disturbing effect on the 
signal as it is propagated down the line. 

Here is what happens: The signal 

r c2 ^ 

lwi~ IM LI 



arriving at the "300-ohm in" terminals 
is fed to the artificial 300-ohm line. As 
the signal travels along the line, it 
reaches the first pair of 6BC5 tubes and 
is fed to the first outlet. The signal 
reaches the second stage and is fed to 
the second outlet. When the signal ar- 
rives at the end of the line it can be 
used to supply a third receiver or can 
be fed to another distribution unit. If 
only two outlets are needed, the signal 
can be terminated in a 300-ohm carbon 
resistor connected across the "300-ohm 
out" terminals. 

Construction 

Since the amplifier is constructed on 
a small aluminum utility box, the size 
of the chassis in terms of signal wave- 



300a OUT 




Fig. 1 — Hookup of the push-pull dis- 
tribution amplifier. The power pack 
may be any a.c. type which will supply 
the required voltages and currents. 
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Underchassis view gives a 
good idea of the symmetri- 
cal placement of the arti- 
ficial transmission lines 
and terminating resistors. 



length is small. This, in addition to the 
push-pull feature, reduces bypassing 
problems. Be sure to use physically 
small capacitors and to trim the lead 
wires until they are just sufficiently 
long to reach from one connection to 
another. 

Wire in the artificial line coils first 
because these are the least easily de- 
formed and rearranged. The 15,000- 
ohm resistors from each side of the 
artificial line to ground simply prevent 
the 6BC5 grids from floating. 

No power supply is built into the 
amplifier. This design is more flexible 
rnd allows a smaller and better shielded 
r.f. chassis. Any power supply that will 
provide from 110 volts to 125 volts d.c. 
at 40 milliamperes and 6.3 volts at 1.2 
amperes will work. If extra outlet 
stages are added it will take an extra 
10 milliamperes plate current and 0.3 
amperes filament current for each 
additional tube. 

Applications 

Since its voltage gain is approxi- 
mately unity, the unit is actually a 
power amplifier — the same signal volt- 
age is developed across several 300-ohm 
loads. If a booster is presently used 
ahead of a single TV set the same 
booster should be used ahead of the 
distribution amplifier. See Figs, 2-a and 
2-b. When several TV stations are re- 
ceived from the same direction a broad- 
band high-gain antenna system, such as 
a rhombic or conical, may be fed to the 
distribution amplifier for all-channel 
operation. In this case, if a booster is 
needed between the antenna and dis- 
tribution unit, all-band boosters that 
require no tuning should be used. 

Two separate single-channel anten- 
nas and boosters can be connected to 
the distribution unit as shown in Fig. 
2-c. Two boosters can be paralleled with 
quarter-wave crossover sections of 300- 
ohm line. According to Fig. 2-c, best 
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match for channel "Y" will be obtained 
by pruning the lead from the channel 
"X" booster and vice versa. In other 
words, the lead from each booster acts 
as a stub for the other booster. 

Fig. 2-d shows how two units may be 
connected in series for additional 
outlets. Theoretically, the number of 
receivers that may be added is limit- 
less, and if an odd number of receivers 
is to be used in the system, one of them 
can take the place of the resistor. 

If no-loss signal distribution is de- 
sired and isolation is needed between 
receivers to reduce interference, this 
feed system is just the thing. FM re- 
ceivers can be fed with TV receivers. 




making possible universal TV and FM 
outlets for several service benches in a 
repair shop. With experience other uses 
fov the broad-band amplifier will sug- 
gest themselves to the experimenter- 
constructor. 

Materials for distribution unit 

Resistors: 2—56. 2—15,000, 4—180 4—1 000 ohms 
(all i/ 2 watt). 

Capacitors: 4— .002 uf, disk ceramic; 4— .0012 uf. 
tubular ceramic. 

Inductors: LI, L2, L3, L4: Four turns No. 14 enameled 
copper wire, 3 / 8 -inch diameter, spaced out to %-inch 
length. 

Miscellaneous: 4— 6BC5 tubes, aluminum box chassis, 
3 screw terminol strips, I 4-lug tie strip, 4 tube 
sockets, hookup wire, assorted hardware. 

— end — 
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Figs. 2-a and 2-b — If a booster is used, the same booster will amplify equally 
for all th ree receivers if placed where indicated. (It may also be placed in any 
one of the three leads if only one set requires a booster.) Fig. 2-c — If two an- 
tennas are used, they may be hooked up as shown, using the lead from the 
one channel as a tuning stub for the other. Fig, 2-d — If any even number of re- 
ceivers are connected to one antenna, a 300-ohm resistor terminates the OUT lead. 
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THE 630-type TV chassis, manufac- 
tured by most companies since 
1947, is considered one of the best 
chassis in the field and is still fea- 
tured as a fringe-area and custom model 
by many firms. Since the initial cost of 
the 10-inch 630 model was higher than 
many large-screen console models today, 
the owners are reluctant to part with 
their fine performing but small-screen 
sets for the few dollars of trade-in al- 
lowed them toward a 17- or 20-inch rec- 
tangular-tube model. 

The technician who is on his toes can 
show the set owner how he may "have 
his cake and eat it too," by converting 
his old 630. 

The argument may have been offered 
that the chassis will be overloaded in 
providing the extra sweep and high 
voltage required for the rectangular 
tubes. This is a fallacy since the use of 
a high-efficiency ferrite-core flyback 
transformer and yoke and the elimina- 
tion of the 5,300-ohm resistor shunting 



the 5V4-damper tube will enable the 
deflection circuit to deliver more high 
voltage and deflection power at no in- 
crease in B-plus drain. The Du Mont 
H1A1 flyback transformer and Y2A1 
ferrite yoke provide edge-to-edge sharp- 
ness on 70° tubes. They are mechani- 
cally interchangeable with the original 
components and perform well in 630 
conversions. 

When the 630 is fully converted ac- 
cording to the instructions given here, 
the reserve of high voltage and deflec- 
tion power is so great that it is possible 
to interchange 14-, 16-, 17-, 20-, and 24- 
inch rectangular tubes directly in the 
same chassis. Resetting the horizontal 
drive control is the only adjustment 
required. 

Horizontal output modifications 

Fig. 1 shows the horizontal deflection 
circuit of the typical 630-type receiver. 
Original wiring and components are 



shown in black and components or wir- 
ing which must be added or changed are 
shown in blue. 

The diagram is divided into two sec- 
tions by a dashed line just to the left of 
the 6BG6-G. The 12 steps required for 
successful modification of the horizon- 
tal .circuit of most sets are applied to 
the section of the circuit on the right 
of the dashed line. Make these changes 
first: 

1. Remove the original yoke and 
flyback transformer. The original 
linearity and width coils may be used. 

2. Remove 6,300-ohm damping re- 
sistor, connected between plate and 
cathode of the 5V4-G damper tube. 

3. Replace the high-voltage filter 
capacitor with one rated for 20 kv. 
Connect the negative side to the 
plates of 5V4-G damper tube instead 
of to ground as in the original circuit. 
This adds the boosted voltage in ~e- 
ries with the high voltage, raising it 
about 1.5 kv. 

If an insulated mounting is not pro- 
vided for the high-voltage filter ca- 
pacitor, construct one from bakelite 
sheet and fasten it across the punched 
hole in the chassis where the original 
capacitor was mounted. This is shown 
at a in Fig. 2. An alternate method 
is to support the bakelite sheet on 
two bakelite or ceramic standoff in- 
sulators as at b in Fig. 2. In either 
case, take care that the positive ter- 
minal of the capacitor is at least 1 
inch away from any low-potential 
points, and the negative terminal at 
least % inch away. 

4. When converting doubler cir- 
cuits, disconnect one rectifier tube 
socket and wire up the other for sin- 
gle rectifier operation. The high-effi- 
ciency components provide more high 
voltage with better regulation than 
the original doubler circuit. 

5. Fasten the new flyback trans- 
former to the chassis in the mounting 
holes of the original transformer. 
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Fig. 1 — The required modifications for the 630 conversion are indicated in blue. 
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Fig. 2 — Ways of mounting h.v. filter 

6. Omit the 3.3-ohm series resistor 
if the flyback transformer has a one- 
turn filament winding. Solder the fil- 
ament leads directly to pins 2 and 7 
on the 1B3-GT socket. The resistor 
must be used if the transformer has 
two filament turns. 

7. Connect a wide-angle ferrite 
yoke as in the original circuit except 
for the following change: Connect 
the red horizontal lead to terminal 4 
alone of the flyback transformer and 
disconnect the damper plates. 

8. Connect terminal 7 of the flyback 
transformer to the plates of the 
5V4-G damper tube and connect ter- 
minal 5 to B-plus. Connect terminal 
1 to the end of the linearity coil that 
connected to terminal 1 of the origi- 
nal flyback transformer. 

9. Connect the width coil across to 
terminals 5 and 6 of the flyback 
transformer. Omit the width coil if 
maximum width is desired. 

10. Insert a 47- to 100-ohm, %-watt 
parasitic suppre^or resistor in series 
with the 6BG6-U grid if not already 
in the circuit. 

11. Change the values of C186 and 
CI 88 (bypassing the linearity coil) 
to 1.0 and .05 uf respectively. Use 
000-volt units. 

12. Connect two 10-u.u.f, 2,500-volt 
capacitors in series from terminal 4 
of the flyback transformer to the grid 
of the 6BG6-G. This provides feed- 
back which produces additional sweep 
and high voltage. 

Increasing horizontal drive 

If still more horizontal sweep and 
high voltage are required make the 
changes shown in red left of the dashed 
line dividing Fig. 1. The following 
changes will increase the horizontal 
drive. 

1. Change resistor R204, in the 
plate circuit of the 6SN7-GT hori- 
zontal discharge tube from 680,000 to 
330,000 ohms, and the .001-nf cou- 
pling capacitor C178 to 270 uuf. 
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2. Remove the original horizontal 
drive circuit consisting of C179 (680 
Wif), R210 (6,800 ohms), and the 
20,000 ohm drive potentiometer R187. 

3. Add a 25-280-u^f padder capaci- 
tor from the grid resistor of the 
6BG6G to ground, and a 390-uuf dis- 
charge capacitor, in the plate circuit 
of the 6SN7-GT horizontal discharge 
tube. These changes provide more 
than enough horizontal drive. Cou- 
pling capacitor C178 was changed to 
270 \x\ii to bring the drive down to 
a usable range. Use the original 
value (.001 \xf) if maximum drive is 
required.. 

4. Use the padder capactor as the 
* drive control. Turn the adjusting screw 

counterclockwise until white over- 
drive lines appear on the screen, then 
clockwise until the lines just fade out. 
This is the point of maximum usable 
drive. 

Vertical sweep circuit 

The increased high voltage makes it 
necessary to provide more vertical 
sweep than it is possible to obtain with 
optimum adjustment of the vertical 
height and linearity controls. In this 
case, make the changes shown in red in 
Fig. 3 and described in detail below. 

1. Substitute a 6V6 for the 6K6 
vertical output tube. 

2. Increase the voltage on the plate 
of the vertical output tube by re- 
ducing the value of resistor R179 (in 
series with the red primary lead of 
the vertical output transformer) 
from 10,000 to 5,000, 2,000, or 1,000 
ohms as in Fig. 3, connection A. Use 
the highest resistance that will pro- 
vide sufficient vertical sweep with 
good linearity. 

3. If still more vertical sweep is 
desired, then disconnect the red lead 
of the vertical output transformer 
from B-plus and connect it to the 
boosted voltage at pin 1 of the flyback 
transformer through 10,000 to 5,000 
ohms, 2 watts, as in Fig. 3, connection 
B. Be sure the 10-nf, 450-voIt de- 
coupling capacitor C221C is not dis- 
connected. Use the highest resistance 
that will provide good vertical lin- 
earity and sufficient sweep, as this 
connection load£ down the boost volt- 
age and reduces the high voltage 
about 1 kv. 

Foldover * , 

The large distributed capacitance of 
the high-efficiency yokes and flyback 
transformers, often increases the hori- 
zontal retrace time to( 10-15 micro- 
seconds, resulting in one side of the 
picture being'folded over. 

Adjusting the phasing slug (under- 
neath the chassis) of sync discriminator 
transformer may make it possible to 
position the foldover off the screen. If 
the condition is still evident, then the 
negative pulse which produces the re- 
trace may be applied directly to the 
screen grid of the kinescope to blank 
out the screen during, the retrace. See 
Fig. 4. The screen grid (pin 10 on the 
kinescope socket) is the red lead in the 



kinescope cable. The 50-uuf coupling 
capacitor may be varied from 20 to 
100 \x\d 

Focusing 

Remove the 1,800-ohm resistor R183, 
shunted across the focus coil as in 
Fig. 5. This provides the higher focus- 
ing current required for the higher 
anode voltage. If the proper focusing 
range is still not available, then substi- 
tute an RCA 202D2 or RTMA- 
JETEC109 focus coil. These units have 
a resistance of 470 ohms and a some- 
what different mounting, but are elec- 
trically interchangeable with the 
original focus coil. 

Elimination of arcing and corona 

The majority of converted sets were 
designed originally for voltage of 7-10 
kv. It will be necessary to take special 
precautions to avoid corona or arc-over 
in the high-voltage cage. Be sure all 
connections on the high-voltage recti- 
fier socket are rounded and free from 
sharp points. If arcing occurs from the 
rectifier socket to ground, insert a sheet 
of bakelite % inch to 2 i inch thick, or 
layers of rubber tape, on the chassis 
directly under the socket to effectively 
insulate it from ground. If arcing oc- 
curs from the cap of the rectifier tube 
to the top of the high-voltage cage, 
replace the spring clip on the cap with 
an Alden or Warren type plastic cap or 
cut out a section of the cage directly 
above the cap. If corona is present, 
apply a thick coat of Amphenol poly- 
styrene dope to all high-voltage sur- 
faces. Be sure the dope is completely 
dry before applying power, as its 
solvent is inflammable. 

— end — 
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Fig. 3 — Make changes shown in black if 
greater vertical sweep range is needed. 
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Fig. 4 — Circuit for reducing foldover. 



« T7 

\N — W- — 



FOCJSCOiu 

SUBSET j:i RCA 20202 Oft 
PTMA Oi F NECr j^T 1 



Fig. 5 — Remove R183 to improve focus. 
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By E. WM. SCOTT 

THIS tabulation of picture-tube 
characteristics is prepared to as- 
sist the technician and tube sales- 
man in selecting the tube best 
suited for a particular job. Tubes are 
listed in groups according to size, shape, 
construction (metal or glass), method 
of focusing, and deflection angle. Tubes 
having the same electrical and physical 
characteristics and differing only in the 
type of face plate are completely inter- 
changeable without modifying the cir- 
cuit or cabinet. For example: the 19AP4, 
19AP4-A, 19AP4-B, 19AP4-C, and 
19AP4-D are identical except for the 
treatment of the face plate. All types 
employ magnetic focusing except where 
specified in heading in the table. 

Picture tubes can be divided roughly 
into two classes according to their de- 
flection angles. The first covers tubes 
from 50 to CO degrees and the second 
includes the wide-angle 66- to 70-degree 
types. Rectangular tubes which have 
50-degree vertical and 65- to 66-degree 
horizontal deflection angles are listed 
according to the diagonal deflection 
angle (70 degrees) in accordance with 
the method which seems almost uni- 
versal among tube manufacturers and 
the TV service industry. A new deflec- 
tion yoke and possibly a new high-volt- 
age and deflection transformer will be 
required when replacing a 50- to 60- 
degree tube with one of the 70-degree 
types. 

The new electrostatically focused pic- 
ture tubes are available in three types. 
In one type, the focusing anode must be 
supplied with a potential of 2,000 to 
5,000 volts. This type requires a sepa- 
rate high-voltage rectifier to supply 
the focusing potential. A second type 
requires focusing voltages between 0 
and 500. The newest of the electrostati- 
cally focused types have a new electron 
gun designed so the electron beam is 
always focused without special focus- 
ing potentials. In fact, these tubes do 
not even have an outside terminal con- 
nection for the focusing electrode. 

Operating voltages must be consid- 
ered when converting a set to use a 
picture tube several inches larger than 
the original. The circuit changes re- 
quired can be minimized by observing 
the operating potentials on the original 
tube and selecting a replacement tube 
which will provide satisfactory service 
under similar conditions. As a rule, a 
difference of 15% in operating voltages 
can be tolerated. Maximum accelerator 
(grid No. 2) voltage is 410 for most 
tubes regardless of size — except for the 
10EP4 and 12AP4 whose maximum 
voltages are 330 and 250 respectively. 

The maximum anode voltage is ap- 
proximately 1,000 volts for each inch of 
screen diameter or width in rectangular 



Tube type 


Bulb diameter 
or diagonal 
( inches) 


Over-all Ion trap Base 
length type diagram 
Fig. No. 


Anode 
connector 


notes 


ID-inch gtasi round. 50 dtqrres 


10BP4 
10EP4 
10FP4 ■ 
10MP4 
10CP4 


10 1/2 
10 1/2 
10 1/2 
10 1/2 
10 1/2 


17 5/8 Double 1 
17 5/8 Double 1 
1 7 5/8 None 1 
17 Single 2 
16 5/8 None 1 


Cavity 

Ball 

Cavity 

Cavity 

Ball 






ltt-lnch glass round, 50 degrees electrostatic 


focus 




10DP4 


10 1/2 


17 5/8 None 5 


Cavity 


a 


1 ?" ?■ mch gla*s r amid, SQ degree* 


12LP4 

12TP4 

I2CP4 

12VP4 

12WP4 

12KP4 

12QP4 

12JP4 

12RP4 


12 7/16 
12 7/16 
12 1/16 
12 7/16 
12 7/16 
12 7/16 
12 7/16 
.12 
12 


18 3/4 Double 1 
18 3/4 Double 1 
18 5/8 None 3 
18 Single 2 
17 3/4 Single 7 
17 5/8 None 1 
17 1/2 Single 1 
17 1/2 None 1 
17 1/2 Single 1 


Cavity 

Cavity 

Cavity 

Cavity 

Special 

Cavity 

Ball 

Ball 

Ball 


a 

a, b» c 

d 
d 


12 1 j-Knch gloss round. 40 pegr*es b electrostatic tqcus 


I2AP4 


12 3/16 


25 3/8 None 4 


Cap 


a, c 


ll'.-'i-Jneh FTHFtol rcund. 54 degrees 


12UP4 


12 7/16 


18 5/8 Double 1 


Cone lip 


a 


I44neh glass rectangular, 70 degree* 


14BP4 
14EP4 
14CP4 
14DP4 


13 11/16 
13 11/16 
13 11/16 
13 11/16 


16 13/16 Double 1 
16 13/16 Double 1 
16 3/4 Single 1 
16 3/4 Double 1 


Cavity 
Cavity 
Cavity 
Cavity 




1 4-inth glaii ri-ctanq uiar 70 degrees electrostatic foeut 


14GP4 


12 21/32 


17 3/16 Single 5 


Cavity 




1 s- inch glass round. 50 degree* 


15CP4 


IS 3/4 


21 7/8 Double 1 


Cavity 


a 


15- inch glass round. S7 degrees 


15AP4 
1SDP4 


15 3/4 
15 3/4 


20 7/8 None 1 
20 7/8 Single 1 


Ball 
Cavity 


a 

a 


1 t-Lnch gkaii r ectnnoular, 70 degrees 



160P4 
16KP4 
16RP4 
16XP4 
16UP4 
16TP4 



16LP4 
16MP4 
16CP4 
16FP4 
16HP4 
16JB4 
16DP4 



16ZP4 

16WP4 

16SP4 

16YP4 

16VP4 



16EP4 



16GP4 



16ACP4 



17BP4 
17AP4 



16 1/8 
16 1/8 
16 1/8 

16 1/8 

17 1/8 
16 1/8 



15 7/8 

16 1/8 

15 7/8 

16 1/8 

15 7/8 

16 1/8 
IS 7/8 



15 7/8 
15 7/8 
15 7/8 
15 7/8 
15 7/8 



19 1/8 
18 3/4 
18 3/4 
18 3/4 
18 1/8 
18 1/8 



Double 
Single 
Single 
Double 
Single 
Single 



lo-lnch gluEt round k 5fl-o0 degrees 



22 1/4 
21 3/4 
21 1/2 
21 1/4 
21 1/4 
20 3/4 
20 3/4 



Double 
Double 
Double 
Single 
Double 
Double 
Double 



Ja-inth glass round. 70 degrees 



22 1/4 
17 3/4 
17 5/16 
17 5/16 
17 3/16 



Double 
Double 
Single 
Single 
Single 



Cavity 
Cavity 
Cavity 
Cavity 
Cavity 
Cavity 



Cavity 

Cavity 

Cavity 

Ball 

Cavity 

Cavity 

Cavity 



Cavity 
Cavity 
Cavity 
Cavity 
Cavity 



15 7/8 
15 7/8 
15 7/1: 
15 7/8 



U-lnen natal round, 53 degree* 

22 5/16 Double 1 

1 4 -i nek metal round, *0 4*gre«f 

19 5/8 Double 1 

14-lnck httial round. 70 degree i 

t 17 11/17, Single 1 

1 A inch glass round, 40 degreei. lelMotus 

20 7/8 Single 6 
l<Mnch gtG» ncf Hflnlaf* 70 degree* 



16 5/8 
16 5/8 



19 5/8 
18 5/8 



Single 
Single 



Cavity 



Cavity 
Cavity 



f. q 

a, f, q 

a 

f 



h 

a, h 

h 

h 
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Tub* type 


Bulb diameter Over-all Ion trap Base 
or diagonal length type diagram 
Cinchas) Fig. No. 


Anode 
connector 


notes 


IT*l«fc flat* ftfcttnqiil-ar. 70 drqrirri h lVfc el r t t r ei 1 a t i c fat II 


17FP4 


1*3/4 19 5/8 Single 5 


C 4 vit Y 




17- in eh fltis rectangular, 70 de g nti, 1.*, oltctroitafric focn* 


17HP4 


19 3/16 16 5/1 SingU 5 


Cavity 




17-lncn m*tnl rtttwflnlar* 7Q tf«gr*n 


17CP4 


17 19 Single 1 


Cone 


a 




1 7-Snch Mvtal rncto««juiar 4 70 df fraai «l«etr«l 


Htic f ae« 




17GP4 


15 17/16 It 1/16 Single 5 


Cone 


Q 


l?*JiCR flM* F»ctH f iltr. TO dtarnf, idMtcui 


17KP4 
17RP4 
17SP4 


16 5/S 19 1/4 SingU 6 
16S/8 19 1/4 SingU 6 
16S/8 19 3/16 SingU 4 


Cavity 
Cavity 
Cavltv 




iT-intn metal ricfsncju far, 70 d*grf*4, I... * Pec trait at k focui 


17TP4 


16 13/16 19 5/16 SingU 5 


Cone 


a 


If -Inch qlojti rpvad, 6* dtgrtr* 


19FP4 
19DP4 
19GP4 


1*7/8 22 DoybU 1 
1>7/8 21 1/2 DoybU 1 
18 7/8 21 1/4 SingU 1 


Cavity 
Cavity 
Cavity 


a 
e 


11-inch mrtuJ round, 44 dr^r??* 


19AP4 


18 3/4 22 SingU 1 


Cone 


a 




If -lick qlnu r*tfr*nqitl«T h 70 djegjr*H 






19JP4 
19EP4 


18 5/8 21 3/16 SingU 1 
17 1/8 211/2 DoybU 1 


Cavity 
Cavity 


a 


JO-lflth 9 Ian rend. 54 dn^rcni 


208 P4 


20 3/8 28 3/4 None 1 


Cap 


a 


20-inch njaii rtctanqular. 70 de<jr*«& 


20DP4 
20CP4 


20 3/32 21 7/8 SingU 1 
20 3/32 21 7/16 SingU 1 


Cavity 
Cavity 




20-lncn cjl«» f4ct«nqplar h 70 d*g r *» h b.v, *t*c tr*ita*3c focm 


20FP4 
20GP4 


20 3/32 22 1/8 SingU 5 
20 3/32 22 1/8 Single 5 


Cavity 
Cavity 




JO -if* eh ajlaii r#£#aig^ar, 70 dfflrpci. f pV . vl* E |r«it«tlc facu 


20HP4 


20 3/32 21 3/4 Sin* U 5 


Cavity 




20- in eh gfau r*c*«nojnlar. 70 rwi, i*l4-f*cui 


20JP4 


20 3/32 21 3/4 Single 4 
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tubes. For typical operation, anode 
voltages range from 9,000 to 11,000 for 
10- to 12-inch tubes, up to 12 kv for 
14- to 16-inch types, and 12,000 to 
16,000 for tubes up to 24 inches. The 
30BP4 has a maximum anode voltage 
of 30,000, with 23,000 being typical in 
practice. 

Self-focusing and low-voltage elec- 
trostatically focused tubes can, in some 
instances, replace magnetically focused 
types. High-voltage types can be used 
in conversions where the high-voltage 
transformer is replaced. Typical cir- 
cuits employing electrostatically focused 
tubes are shown in Figs. 4 and 5 of 
the article "Novel 1952 TV Circuits 0 in 
this issue. These circuits show Zenith's 
method of supplying operating voltages 
to the focusing electrodes. Other manu- 
facturers may use slightly different 
circuits. 

We have listed only magnetically 
deflected tubes of 10 inches and larger. 
There are only a few electrostatically 
deflected types. These are not readily 
replaced by electromagnetic types. In 
each particular group of tubes, the 
types are listed in descending order of 
size. Thus, when substituting a tube of 
the same screen size as the original or 
when selecting a tube for a conversion 
job, a tube low on the list is preferable 
to any of the types above it when best 
utility of small cabinet size is an im- 
portant factor in the selection. For 
example, if you are looking for a 12- 
inch tube to squeeze into a 10-inch 
cabinet, a 12JP4 or 12RP4 will be more 
likely to fit than a 12LP4 or 12TP4 
because the former types are 1U inches 
shorter and about ¥2 inch smaller in 
diameter than the latter types. 

Footnotes: 



a— Tube has no exterior conductive coating. Add 
SOQ-uuf, high-voltoge filter capacitor when using; 
tube as »eplacement for type having exterior coat- 
inq. When this type is replaced by tube having out- 
side coating, ground the coating to the chassis. 

b— Triode-type tube. Has no No. 2 grid. For cir- 
cuitry, refer to diagrams of sets using triode- and 
tetrode-type tubes. Alter^ circuits where necessary 
to permit use of tube being used as replacement. 

c— This tube has 2.5-volt, 2.1 ampere heater. All 
others have 6.3-volt, 600 mo heaters. 

d— Face-plate curvature has 20-inch radius; all 
others in this group hove 40-inch radius. 

e— Requires JETEC-RMA 106 focus coil. Others in 
this group use type 10? focus coil. 

f — Face-plate curvature has 56-inch radius; others 
in this grouping hove 27-inch radius. 

g— Deflection angle is 50 degrees. The deflection 
angle is 60 degrees for other tubes in this group. 

h— Radius of face-plate curvature Is 56 inches. 

i— Rodiui of foce-ptote curvature is 40 inches; oil 
others in this group hove 27-inch radius. 

1— I7BP4-A and -B have outside conductive coatings; 
I7BP4. has not. 

Tube types printed in lighMoce type (I2AP4. I2CP4) 
ore obsolete. 

— end — 
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TELEVISION ANTENNA 



Alliance Mfg. Co. 
Alliance. Ohio 

Antenna rotators. Three models. 

All Channel Antenna Corp. 

70-07 Queens Blvd. 

Woodside, N. Y. 

Super-fan conical antennas, dou- 
ble- Vs. Yagis, folded and 
straight high-low antennas, 
window antennas. Masts and 
other accessories. 

Alp rodeo. Inc. 

Kempton, Ind. 

Mineral Wells. Tex. 

Telescoping test tower. Perma- 
nent aluminum towers. Three 
models. 

American Phenolic Corp. 

1830 S. 54 Ave. 

Chicago 50, 111. 

In-line antennas, single-bay and 
stacked arrays, piggy-back, in- 
door antennas. Eleven models. 
Rotators. lightning arrestor, 
standoff insulators, and mast 
sections. 

Antenna Products 

3628 N. Lincoln Ave. 

Chicago 13. 111. 

Dual and single-channel Yagi 
arrays, conical Yagi arrays. 
High- and low-band folded 
dipole arrays. Chimney mounts, 
wall mounts, vent mounts, and 
accessories. Twenty-nine anten- 
na models. 

Raker Mfg. Co. 

Evansville, Wis. 

Forty-foot tower, 30- and 20- 
foot telescopic masts, 10-foot 
plain mast sections, 10-foot 
fitted-end mast sections, and foot 
mounts. 

Reacon Corp. 

2846 Milwaukee Ave. 

Chicago 18, 111. 

Spiral-type horizontal-element 

indoor antenna. 

Blonder-Tongue Laboratories 
38 N. Second Ave. 
Mount Vernon, N. Y. 

TV preamplifiers, line amplifi- 
ers, master antenna system, 2- 
outlet and 8-outlet distribution 
amplifiers. 

Brach Mfg. Corp. 

Division of General Bronze Corp. 

200 Central Ave., Newark, N. J. 

Four- and 6-element corneals 
and 2- and 4-bay stacked con- 
icals, in-line types, bow-tie V, 
FM crossed dipoles, indoor an- 
tennas. Nine models. Master 
antenna system, amplified and 
nonamplified. Two- and 4-set 
couplers, coaxial plugs, boost- 
ers, lightning arresters, masts, 
mast mounts, and mast bases. 

Bud Radio, Inc. 
2118 E. 55th St. 
Cleveland 3, Ohio 

Adjustable chimney mounts, uni- 
versal and heavy-duty wall 
mounts, corner mounting brack- 
ets, guying clamps, mast coup- 
lers, and towers. 

Camburn, Inc. 
32-40 57th St. 
Woodside, N. Y. 

Telescoping indoor antennas, 
outdoor conical arrays, straight 
and folded high-low dipoles, 
window antennas, and Yagis. 
Masts, rubber standoffs, swivel- 
base brackets, lightning ar- 
resters, guy-wire rings, and 
other accessories. 



Channel Ma«ter Corp. 
Elienville. N. Y. 

ran, conical, Yagi. in-line. V, 
high-low antennas for single- 
channel and broad-band use. 
More than 50 models. Twenty, 
30, 40 and 50-foot telescoping 
masts. Couplings, guy rings, 
wall mounts, roof mounts, base 
mounts, and other accessories. 
Aluminum and steel triangular 
towers with associated mounts 
ami brackets. 

Circle-X Antenna Corp. 

500 Market St. 

Perth Amboy, N. J. 

Broad-band Circle-X antennas, 
conical V's, and folded dipoles. 
Twenty-seven models. Masts, 
guy wires, ground rods. 

Cornell-Dubilier Electric Corp. 
South Plainneld, N. J. 

Conical, high-low, indoor, euper- 
V. Yagi, straight-line antennas. 
Seventeen models. Antenna ro- 
tators, four models. Chimney 
mounts, lightning arresters. 

Crown Controls Co. 
124 S. Washington St. 
New Bremen, Ohio 

Rotators. Two models. Roller- 
bearing guy ring. 

Del son Mfg. Co. 
126 Eleventh Ave. 
New York 11. N. Y. 

Window and indoor antennas. 

Five models. Two-set couplers. 

R. L. Drake Co. 
11 Longworth St. 
Dayton 2, Ohio 

TV1 filters. Nine models. 

Easy-Up Tower Co. 
427 Romayne Ave. 
Racine, Wis. 

TV towers, roof mounts, ro- 
tating and fixed-pole rings, guy- 
wire clamps, and twin -line test- 
ers. Eleven models. 

Electronic Indicator Co. 

259 Green St. 

Brooklyn, N. Y. 

Conical, folded dipole, Yagi, 
and double-V antennas. Chim- 
ney mounts and accessories. 

Energy Farm Equipment Co. 

Monticello, Iowa 

All-hydraulic sectional TV mast, 
extended height about 60 feet. 

Ferro Electric Products, Inc. 
Kirkland, 111. 

Single-, 2-, and 4-bay conical 
antennas. Nine models. Acces- 
sories, ground rods, etc. 



Gec-Lar Mfg. Co, 

1330 10th Ave. 

Rockford, 111. 

Single-, 2-, and 4-bay conical 
antennas. Three models. 

General Cement Mfg. Co. 
919 Taylor Ave. 
Rockford, III. 

Single-, 2-, and 4-bay conical 
antennas. Indoor dipole. Chim- 
ney mounts, wall mounts, stand- 
off insulators, lightning arrest- 
ers, and other accessories. 

Gonset Co. 

72 E*. Tujunga Ave. 

Burbank, Calif. 

Radar-type arrays, including di- 
pole mattress types and quad- 
rature-phased dipole curtain 
types ; high-low-band and all- 
channel models. Telescopic 
masts. Low-loss open-wire line. 

Don Good, Inc. 
1014 Fair Oaks Ave. 
South Pasadena, Calif. 

Low-loss perforated TV lead-in 
wire. High-pass filters, TVI 
traps. Seven models. 

Haygren Electronic Mfg., Inc. 
436 18th St. 
Brooklyn 15, N. Y. 

Chimney mounts, wall brackets, 
clamps, insulators, and other 
accessories. 

Hi-Lo TV Antenna Corp. 
3540 N. Ravenswood Ave. 
Chicago 13. 111. 

Indoor, outdoor spiral antennas. 
Two models. 
Hy-Lite Antennae, Inc. 
242 E. 137th St. 
New York 51, N. Y. 

Yagi, folded dipole. straight di- 
pole, in-line, conical, bat-wing, 
V, and double-V antennas. Thir- 
ty models. 
Insuline Corp. of America 
36-02 35th Ave. 
Long Island City, N. Y. 

Wide-band systems, including 
conical and biconical single, dou- 
ble, and quadruple arrays in 
standard and heavy-duty mod- 
els, folded dipoles and indoor- 
outdoor folded dipoles ; 5-ele- 
ment Yagi types ; kits and pre- 
assembled units. Forty-eight 
models. Masts, brackets, arrest- 
ers, mounts, and other acces- 
sories. 
JFD Mfg. Co. 
6101 16th Ave. 
Brooklyn, N. Y. 

Multielement and multibay di- 
poles, folded dipoles, and con- 
icals with various modifications ; 
Yagis, window and indoor an- 
tennas, boosters. One hundred 
thirty-five models. Antenna kits, 
filters, masts, extensions, turn- 
buckles, cables, guy wires and 
rings, cable clamps, and other 
accessories. 



Jerrold Electronics Corp. 
26th and Dickinson Sts. 
Philadelphia 46, Pa. 

Master antenna systems 



Fretco Television Co. 

1041 Forbes St. 

Pittsburgh 19, Pa. 

Straight and folded dipoles. 
Three-, 4-, 5-, 6-element Yagis 
cut to channel. In-line folded 
high-low with directors and re- 
flector. Corneals, collinear ar- 
rays, super-loop, broad-side ar- 
rays, phased arrays, custom- 
built arrays. "Fretline"^. open 
wire transmission Irner^ TV— ^^~ r \ 
lights. Seventy-seven models. r-W~ Kay T Townes Antenna <:o, 

Gadgets* Inc. ^ 
3629 N^f Dixie Drive 
DaytonfOhio >4^' 

Indoor circulair dipoj#. 



for 



Kenwood Engineering Co., Inc. 
Kenilworth, N. J. 

TV antenna mounts, including 
eave, all-position* and parapet 
mounts; two sizes of wall 
brackets. 

Knepper Aircraft Service Co. 

Aero Television Tower Div. 

1016-24 Linden St. 

Allentown, Pa. 

Tubular steel towers and poles. 
Ten-foot components, 20-foot 
one-piece tower and pole. Four 
tower models. Six pole models. 

La Pointe-PIascomoId Corp. 
(Vee-D-X) 

Windsor Locks, Conn. 

Seven types of Yagi, two of col- 
linear. Six series of Yagis, sin- 
gle-channel, two types of Yagi 
for multichannel use, three col- 
linear antennas, conicals, fold- 
ed dipoles and reflectors, dipoles 
and reflectors. Towers, boosters, 
lightning arresters, switches, 
and other accessories. 

Louis Brothers 

3543 E. 16th St. 

Los Angeles 23, Calif. 

Wide- and narrow-band array*, 
masts, accessories. Seven models. 

Milner Mfg. Co. 

4359 Northview Drive 

Jackson, Miss. 

All-aluminum mast for 10- to 
100-foot installations. Acces- 
sories. 

National Electronic Mfg. Corp. 

42-08 Vernon Blvd. 

Long Island City, N. Y. 

Wide-band antenna systems, in- 
cluding conical and quadruple 
arrays in standard and heavy- 
duty models ; folded dipoles and 
arrays, window antennas : in- 
door dipoles and indoor-outdoor 
folded dipoles ; 5-element Yagi 
types ; kits and preassembled 
units. Forty-seven models. 
Masts, brackets, arresters, 
mounts, and other accessories. 

Oak Ridge Products 

37-01 Vernon Blvd. 

Long Island City 1, N. Y. 

High- and low-band antennas, 
straight and folded dipoles. in- 
line, conicals, fan-type arrays 
and Yagi arrays for all chan- 
nels. Thirteen models. 

Ohio Aerial Co. 
4553 Lewis Ave. 
Toledo, Ohio 

Conical antennas. Two models. 
Accessories. 

Walter E. Peek, Inc. 

132 E. 44th St. 

Indianapolis 5, Ind. 

Six, 12-, and 16-element arrays 
with telescopic elements. Five 
models. Broad-band. double- 
stacked, collinear-dipole conical. 
One model. 

Peerless Products Industries 

812 N. Pulaski Road 

Chicago 51. 111. 

Indoor brass dipoles. Two mod- 
els. 

Penn Boiler & Burner Mfg. Corp. 



abartment houses, dealers, and^ Lancaster, Pa. 
JX t6mnujnities. ^ : c Triangular and rectangular tow- 

' — ^ ers and poles, in various lengths^ 



r 



J Rockmart) Ga. 

j~ jHighngain, all-band,, frihge-afea 

'antfiiSas. Twelve^nc^6js.\ Cast- 
S «.aluinTnujn-=chiro*!'ey ^mounts. 



both guyed and self-supporting." 
^Epwer-top rotating motor 
moirats/ conei>ete? base blocks, 
pule'b Eises, -apd- associated fc* 1 ^ 
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Penn Television Products Co. 

3336-40 Frank ford Ave. 

Philadelphia 34, Pa. 

Two- and 3-channel switches. 
Two-set coupler; base, chimney, 
roof -peak mounts. Guy- wire 
rings, collars, and clamps. 
Twelve models. 

Philco Corp. 

A St. and Allegheny Ave. 

Philadelphia 34, Pa. 

Fan. V, and double-V broad- 
band antennas. Folded high-low 
antennas. Yagis, cut to channel. 
Master antenna system. Light- 
ning arresters, two models. TV 
booster, one model. Chimney, 
roof, and wall mounts, eight 
models. Steel masts, two mod- 
els. Insulators, guy wire, co- 
axial cable. 

Philson Mfg. Co., Inc. 

60 Sackett St. 

Brooklyn 31, N. Y. 

Wide- and narrow-band arrays, 
conical, Yagi, indoor, and V 
antennas. Masts, chimney 
mounts, wall mounts. 

Phoenix Electronics, Inc. 

Lawrence, Mass. 

Yagi. in-line, conical, folded di- 
Pole. and stacked antennas. Over 
60 models. Chimney, roof, wall, 
vent-pipe, eave. and universal 
mounts. Ten models. Standoff 
insulators and other accessories. 

Price Tenna-Trailer Co. 

Watseka, 111. 

Portable TV demonstrating unit. 
TV masts. 

Radelco Mfg. Co. 
7580 Garfield Blvd. 
Cleveland 25, Ohio 

Folded dipoles. conicals, tri- 
channel and preassembled Yagis 
and indoor antennas. Twenty 
models. Stacking kits, wall and 
chimney mounts, and other ac- 
cessories. 

The Radiart Corp. 

3571 W. 62nd St. 

Cleveland 2, Ohio 

Indoor antennas, conical, all- 
channel, single- and double- 
stacked units, folded dipoles 
and reflectors, high-low, and 
straight-line antennas. Yagis 
cut to channel. Twenty-one 
models. Stacking kits for con- 
icals, super-V*s, straight-line 
antennas, and Yagis. Mounting 
equipment, standoff insulators, 
lightning arresters, transmis- 
sion line, masts. 

Radio Corp. of America 

Electronic Components 

Harrison, N. J. 

Unidirectional all-channel an- 
tennas, lobe-switching, revers- 
ible-beam, unidirectional arrays, 
V attachments. Lightning ar- 
rester*, guy rings, and mount- 
ing brackets 

^he Rad 
1130 W. 
Chicago, 

IndoLt dipoles, printed-circuit L 
and '.indow antennas, high-low 
s folded dipoles, conicals, and 
Yagii Base , mounts. 




Corp. 

sin Ave. 



Radio Merchandise Sales, Inc. 

1165 Southern Blvd. 

New York 59, N. Y. 

Corner arrays, Yagis, folded 
dipoles, combinations, in-line, 
conicals, super-conicals, indoor 
and window antennas. Masts, 
lightning arresters, boosters ; 
open transmission line. 

Ramsey Radio & Television Co. 
Box 297 
Ramsey. III. 

Tubular steel towers in 10-foot 
sections; 27-foot roof -mounting 
tower with telescoping mast. 

Ray Mfg. Co. 

441 Summit 

Toledo, Ohio 

Conical antennas, motorless, 
"rotating," double-stacked con- 
icals. 

Walter L. Schott Co. (V/alsco) 

3225 Exposition Place 

Los Angeles 18, Calif. 

Conicals, double-V's, in single-, 
2-. and 4-bay stacks. Yagis. 
Stacking kits, mast bases, guy 
rings, guy wire, standoff insula- 
tors, feed-through bushings. 

Snyder Mfg. Co. 

22nd and Ontario 

Philadelphia, Pa. 

Conicals, folded and straight 
dipoles. Yagis, window, indoor, 
and outoor antennas. Clamps, 
guy rings, brackets, standoff in- 
sulators, and other accessories. 

South River Metal Products Co., Ine. 

377-379 Turnpike 

South River, N.J. 

Chimney-mount antenna bases. 
Five models. Wall brackets, 
vent-pipe mounts, roof mounts, 
eave mounts, guy clamps, uni- 
versal guy rings, screw eyes, 
adjustable mast standoffs, snap- 
on s. 

Spirling Products Co., Inc. 

62 Grand St. 

New York 13, N. Y. 

Indoor and outdoor antennas. 

Yagis, conicals, single, and 

stacked. Eight models. 

Square Root Mfg. Corp. 

391 Saw Mill River Road 

Yonkers 2, N. Y. 

Outdoor antennas, built-in 
quadraphased antennas, indoor 
and window antennas. 

Tele-Matic Industries, Ine. 

1 Joralemon St. 

Brooklyn, N. Y. 

Conicals, 1 bay, 2-stacked, 4- 
stacked, straight and folded 
high-low, straight low-folded 
high; in-line; broad-band Yagis, 
narrow-band Yagis ; square- 
corner reflectors ; high-gain nar- 
row-beam vector antenna^ 
double-V, 1-bay, 2-stacked5iJ& 
stacked ; double-driven single- 
channel Yagis, doubl*^Evtn% 
2-channel Yagis. Twenty-fofc^\ 
models. 



T.V. Development Corp. 
2024 McDonald Ave. 
Brooklyn 23, N. Y. 

Indoor antennas. Four models. 

T-V Products Co. 
152 Sandford St. 
Brooklyn 5, N. Y. 

Yagis, V*s, in-lines, straight and 

folded dipoles, conical antennas. 

Roof, chimney, and wall mounts. 

Masts and joiners. Fifty-four 

models. 

Taylor Mfg. Co. 

P.O. Box 851 

Lima, Ohio 

Antenna mast mountings, chim- 
ney, wall, and roof types. Mast 
couplers and guy-wire clamps. 
Eleven models. 

Technical Appliance Corp. (Taco) 

Sherburne, N. Y. 

Broad-band, all-channel anten- 
nas, conical and high-low types. 
Yagis, twin-driven 5-element, 
indoor, dipole, and folded di- 
pole antennas. Sixty models. Ac- 
cessories, mast mounts, light- 
ning arresters, antenna ampli- 
fiers, master antenna distribu- 
tion systems. 

Tel-A-Ray Enterprises, Inc. 
P.O. Box 332 
Henderson, Ky. 

Five-element, wide-spaced Yagis, 
cut to single channel. Thirteen 
models. Three-element wide- 
spaced Yagis, cut to single chan- 
nel. Thirteen models. Antenna- 
mounted preamplifier. 

Television Laboratories, Inc. 

5045 W. Lake St. 

Chicago 44, 111. 

Printed-circuit and under-rug 
antennas. Thirteen models. 

Telrex. Inc. 

Asbury Park, N. J. 

Conical V beams, all-band ar- 
rays, indoor, outdoor, window, 
and Yagi antennas. Thirty-one 
models. 

Tempo T-V Products 
2450 Ramona Blvd. 
Los Angeles 33, Calif. 

Eighteen sizes of steel telescopic 
masts, from 20 to 70 feet. Steel 
bases and guy rings. 

Thomas Mold & Die Co. 

Box 126 

Wooster, Ohio 

Forty-, 60-, 80-, and 100-foot 
telescopic masts. Two models. 
Truck and trailer mounts. 

Towers Corp. 
3332 E. 55th St. 
Cleveland 27, Ohio 

Towers, mast extensions, guy 
rings, and hardware. 

Trieraft Products Co. 
1535 N. Ashland Ave. 
Chicago 22, 111. 

Loaded dipoles, high-low folded 
dipole and reflector, single and 
stacked conical, cut-to-channel 
Yagis, all-wave Yagis, indoor 
and window antennas. Masts, 
kits, and aiffcssories. Twenty- 
six models. ] = 



Trio Mfg. Co. 

Griggsville, 111. 

Single and 2-channel double-di- 
pole Yagi arrays. Phasing units, 
rotators, aluminum towels, and 
accessories. Thirteen antenna 
models. 

Veri-Best Electronics Co. 
655 Main St. 

Westbury, Long Island, N. Y. 

Conical, straight and folded di- 
poles, Yagi, V and H types, Ba- 
zuka antennas, window Bazuka 
antennas, in-line and barrage 
antennas. Single-channel, pre- 
tuned boosters, 2-set couplers, 
inductive couplers, high-pass 
filters, chimney and wall 
mounts, masts, base mounts. 

Walnut Machine Co. 
1525 S. Walnut St. 
South Bend 14, Ind. 

Stacked array with aluminum 
phasing harness. Antenna 
mount. 

Ward Products Corp. — 

Div. of The Gabriel Co. 

1523 E. 45th St. 

Cleveland 3, Ohio 

Installation kits, Para-Cons, 
Yagis, high-low, in-line, Perma- 
tube. Twenty -one models. 

Warren Mfg. Co., Inc. 

250 East St. 

New Haven, Conn. 

Conical, indoor, Yagi, high-low 
straight and folded dipole, sin- 
gle and stacked V antennas. 
Thirty-two models. Chimney, 
swivel, and eave mounts. Wall 
brackets, guying and mast 
clamps, and extenders. 

Wells and Winegard 

323 S. 8th St. 

Burlington, Iowa 

Combination-channel Yagi an- 
tennas. Four models. Boosters. 

Western Coil & Electrical Co. 

215 State St. 

Racine, Wis. 

TV towers, sixteen models. Par- 
tially telescoping masts. 19 to 
46 feet high, four models. Guy 
rings, insulators, and other ac- 
cessories. 

Wincharger Corp. 

East 7th at Division St. 

Sioux City 2, Iowa 

Guyed and self-supporting tow- 
ers. Insulated and noninsulated 
uniform, triangular cross-sec- 
tion, guyed towers. 

Wind Turbine Co. 

266 E. Market St. 

West Chester, Pa. 

Masts, guyed; steel ladder tow- 
ers, antenna support brackets. 
Twenty-five models. 

The Workshop Associates — 

Div. of The Gabriel Co. 

135 Crescent Road 

Needham Heights 94, Mass. 

Double-V all-channel antennas, 
cut-tc-channel beams. Matching 
transformers, coaxial switches, 
c- : sectors, and other acces- 
saries. 

— end— 
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THE TV technician may sometimes 
solve reception problems by in- 
stalling a booster. In fringe areas, 
they may raise signal strength 
enough to bring in a viewable picture. 
In city locations where outside antennas 
are sometimes prohibited, a booster and 
an indoor antenna may bring in a 
usable signal not obtainable with the 
indoor antenna alone. A booster may 
improve the signal-to-noise ratio enough 
at bad locations to raise a poor picture 
to an enjoyable level. Under some cir- 
cumstances a booster may also be useful 
in reducing interference. 

Boosters fall into four groups: The 
standard type which mounts beside or 
on top of the set; the booster mounted 
on the rear of the cabinet; the antenna- 
mounted type; and the i.f, booster. 

The r.f. booster is far more common 
than the i.f. type, and of the r.f, 
boosters the single-tube (usually 6J6) 
unit is most popular. These usually 
have switches to change from high- to 
low-band coils (or portions of the same 
coil) and slug-tuning to select channels 
within each band. The circuit is tuned- 
plate-tuned-grid, neutralized or "bal- 
anced" to prevent oscillation. Boosters 
with capacitor tuning can be found, 
and one (the DeciMeter Professional) 
uses switching for each channel, all 
fine adjustments being factory preset. 

The next most common type is the 
wide-band booster. Its tuning circuits 
are designed to resonate over a wide 
range of frequencies — across either the 
high or low television band. Some of 
these boosters use separate amplifiers 
for the high and low bands, with input 
coils so arranged that no switching is 
necessary. Others switch to high or low 
bands, using either a single amplifier or 
occasionally two separate ones. In some 
cases the booster will accommodate 
separate high- and low-band antennas. 

The hideaway type of booster, de- 
signed to mount on the back of the 
cabinet, invariably has a thermal or 
magnetic relay which puts it into opera- 
tion when the receiver switch is turned 
on. This automatic feature is found 
in some standard boosters, as well as 
a semiautomatic variation in which the 
receiver is turned on with the booster 
switch. 

The antenna-mounted booster follows 
standard circuitry. At least two com- 
panies use identically the same hookup 
for their antenna-mounted booster that 
they use with their regular unit. Power 
is supplied along the transmission line, 
with filters at the power supply and 
booster to keep the TV signal from dis- 
sipating into the power circuits. An 
automatic switch cuts, off power to the 
booster when the TV set is turned off. 
Antenna boosters designed for commer- 
cial 24-hour use have a separate power 
lead and a manual switch. 

Other variations are the single-chan- 
nel unit, which is just a special kind 
of tuned booster; the continuous-tuning 
type, which usually has a Mallory In- 
(Turn to page 64) 
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fit 


Manufacturer 


Model 


Band 
selection 


Channel 
tuning 


Tube(s) 


Circuit 


Instal- 
lation 


Other 
features 




Alliance Manufacturing Co. 
Lake Park Blvd., Alliance, Ohio 


Tenna-Scope 
AB 


Switching 
sep. amps 


Slug 


2-(>J6 


T.p.t.g. 


St. 


Auto. 


Anchor Radio Corporation 
2215 So. St. Louis Ave. 
Chicago 23, 111. 


ARC-1Q1-75 
ARC-101-100 


All-channel 
switching 
All-channel 
switching 


Slug 
Slug 


1- GAK5 

2- GAK5 


T.p.t.g. 
2-stage 


St. 




Approved Electronic Inst. Corp. 
142 Liberty St., New YorK, N. Y. 


A-TVB 


Chan. 12-13 


Untuned 


2-0JG 


2-stage 


St. 




The Astatic Corp. 
Conneaut, Ohio 


AT-1 

BT-1 & BT-2 1 


Switching 
sep. amps 
Continuous 


2 capaci- 
tor conts. 
Inductuner 


4-6AK5 

1-GAK5 


2-stage 
T.p.tg. 


St. 
St. 




Blonder-Tongue Labs. 
38 North 2nd Ave. 
Mount Vernon, N. Y. 


HA-2-M 
Antensifier 


All-channel 
wide-band 


Untuned 


3-6J6 
I-12AV7 


4-stage 


St. 


Auto. 


David Bogen Co., Ltd. 

663 Broadway, New York, N. Y. 


BB1 and BB2 2 


Switching 
sep. amps 


Slug 


2-6J6 


T.p.t.g. 


St. 


Auto. 


Brach Manufacturing Corp. 
200 Central Ave., Newark, N. J, 


50825 


Sep. amps 
wide-band 


Slug 
adjust. 


I-GAK5 
1-6CBG 


T.p.t.g. 


St. 




DeciMeter, Inc. 

1430 Market St., Denver 2, Colo. 


"Professional ' 


All-channel 
with switches 


Switch- 
tuned 


4- G.JG 


2- stage 


St. 




Electro-Voice, Inc. 
Buchanan, Mich. 


3000 
3002 
3010 


Sep. amps 
wide-band 
Sep. amps 
wide-band 
Sep. amps 
wide-band 


Untuned 
Untuned 
Untuned 


t 6.J6 

2-GBK7 

4-6J6 


2-stage 

1 - stage 
broad-band 

2- stage 
broad-band 


St. 
St. 
Ant. 


Auto. 1 or 
2-ant. input 
Auto. 

Auto. 1 or 
2-ant. input 


I.D.E.A. Inc. 

55 No. New Jersey St. 

Indianapolis 4, Ind. 


Regency DB-410 


All-channel 
switching 


Slug 

i 


1-GJG 


T.p.tg. 


St. 




Industrial Television, Inc. 
359 Lexington Avenue 
Clifton, N. J. 


IT-75A3 
IT-9GA 
IT-90A 


Sep. amps 
wide-ba nd 
Single 
channel 
Sep. amps 
wide-band 


Slug 

adjust. 

Fixed 

Untuned 


1-0AK5 

1- GCBG 

2- GCB6" 
1-0AK5 
MiCB6 
1 -GBQ7 
1 GX4 


T.p.t.g. 

2-stage 

2-stage 
cascode 


Rear 
Rear 


Auto. 1 or 
2-ant. input 
Auto. adj. gain 

Auto. adj. gain 
1 or 2-ant. input 


J F D Manufacturing Co. 
6101-23 Sixteenth Ave. 
Brooklyn 4, N. Y. 


VB (channel No.) 4 
SW (channel No.) 


Single 
channel 
Single 
channel 


Factory 
preset 
Factory 
preset 


1-6J6 
l-(i.T6 


T.p.t.g. 
T.p^t.g. 


Beat 
Rear 


Bypassing switch 


The La Pointe-Plascomold Corp. 
Windsor Locks, Conn. 


Vee-D-X Outboard 
Vee-D-X Rocket 


Single channel 
Single channel 


Slug adjust 
Slug adjust 


i-<;j(i 

1-GJG 


T.p.t.g. 
T.p.t.g. 


Kear 
Ant 


Auto. 
Auto. 


Masco Electronic Sales Corp. 

32-28 49th St. 

Long Island City 3, N. Y. 


Sky Chief 
Super Sky Chief 


All-channel 
swi telling 
All-channel 
swi telling 


Slug 
Slug 


2-6J6 
4-GJ0 


T.p.tg. 
T.p.t.g. 


St. 
St. 




National Co. Inc. 

61 Sherman St., Maiden, Mass. 


TVB-2B 


All-channel 
turret 


Capacitor 


1 GAK5 


T.p.tg. 


St. 


Separate output 
tuning control 


Oak Electronics 

150 Oak St., Buffalo, N. Y. 


Oak 


Continuous 
54—220 mc 


Inductuner 


1-GAK5 
1 GAG5 


T.p.t.g. 


St. 


Auto. 


Radio Merchandise Sales, Inc. 
1165 Southern Blvd. 
New York 59, N. Y. 


SP-5 


All-channel 
swi tclt i ng 


Slug 


1 -CAK5 


T.p.t.g. 






Regency— See I.D.E.A. 
















Sonic Industries Inc. 

221 W. 17th St., New York, N. Y. 


Super Sonic 


Continuous 
50—220 mc 


Spiral 


1 -<;.!<> 


T.p.t.g. 


St. 




Standard Coil Products Co. 
2329 No. Pulaski Rd. 
Chicago 39, 111. 


B-51 


All-channel 
wide-band 


Untuned 


1-GAK5 


T.p.t.g. 


St. 




Sutton Electronics Co. 
426 West Short St. 
Lexington, Ky. 


1GB 


All-channel 
switching 


Slug 


1-GJG 


T.p.t.g. 


St. 




Tech- Master Products Co. 

443 Broadway, New York, N. Y. 


TVB 


All-channel 
switching 


Capacitor 


1-6AK5 


Tuned 
plate 


St. 


Kit form 


Technical Appliance Corp. 
Sherburne, N. Y. 


Taco 16*28 


Single channel 


Factory 
preset 


1-GAK5 


T.p.t.g. 


Ant. 


Auto. 


Tel-A-Ray Enterprises, Inc. 
Box 332, Henderson, Ky. 


TB (channel No.) 


Single channel 


Fixed 


1 GJ6 


T.p.t.g. 


Ant. 


Auto., separate 
power lead 


The Turner Company 
Cedar Rapids, Iowa 


TVT 


Continuous 
54—210 mc 


Inductuner 


1-12AT7 


Cascode 


St. 


Auto. 



Footnotes 

^ol". 1, w ° oden ", BT_2 . Plast'C cabinet. commercial type amplifier designed for 24-hour use there are four two-channel models and one for th 

- BB! , metal cabinet; BB2, wood cabinet. in distribution systems. FM band. 

3 IT- 75 A Autobooster is a home type; Multibooster a 'These ore made for all TV channels. In addition 
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ductuner and is useful across the FM 
band; and the multistage amplifier, 
whose tuning systems may be any 
one of those already described. 

The table on page 63 presents the 
characteristics of all boosters on 
which we have been able to obtain 
data. As used in the table, the term 
"wide-band" refers to an amplifier 
which operates over one or both of the 
TV bands without tuning. Some of 
those with separate amplifiers for 
high and low bands need neither tuning 
nor switching. The term "switching," 
under the heading "Band selection," re- 
fers to an amplifier which switches 
from low to high bands, whether it has 
a single amplifier or one for each band. 
"Standard" ("St." in the table) simply 
means the common type of installation 
in which the booster is mounted beside 
or on top of the receiver. "Auto," refers 
to automatic turning on and off with 
the receiver, and "T.p.t.g." means tuned- 
plate-tuned-grid circuit. All other terms 
are probably self-explanatory. 

A close relative of the standard 
booster is the commercial r.f. amplifier. 
These in some cases may differ from 
the home booster only in their more care- 
ful design and rugged construction. 
The Blonder-Tongue CA-l-M is simply 
the commercial version of the home 
booster hA-l-M (now superseded by 
the HA-2-M). The ITI Multibooster is 
a commercial form of the Autobooster, 
and differs from it in that it has a 
gain control and lacks the automatic 
on-off feature. Since commercial 
boosters are often designed for 24-hour 
use, a manual switch is sufficient. One 
of the JFD antenna-mounted jobs is 
built to commercial as well as to con- 
sumer specifications, and the Brach 
01630 is another of the commercial 
amplifier group. 

Distribution systems 

An important kind of booster is the 
television distribution system. These 
are arrays of equipment in which the 
signal from one antenna is amplified 
and fed to a number of sets. They may 
be elaborate sets like those of Jerrold 
(Philco), TACO, or RCA, intended for 
apartment houses but actually capable 
of supplying large villages with other- 



wise unobtainable television signals. 
On the other hand, they may be small 
two-output jobs, such as the Blonder- 
Tongue DA2-1-M. 

The two-output and eight-output 
boosters of the smaller multiple-unit 
systems can be hooked together with 
these single-output jobs to form multiple 
installations for stores or small build- 
ings. The large distribution systems 
for apartment-house use have multitube 
amplifiers for each channel, often com- 
bined with single-output boosters in the 
line when twin-lead runs are long. Each 
installation job — Whether small or large 
— is a problem in itself, and the installer 
should check his own ideas and calcula- 
tions with those of the manufacturer's 
engineers before buying a number of 
units. 

A less common type of booster adds 
another i.f. stage to the receiver. Such 
boosters are made by Barb City In- 
dustries of DeKalb, 111., Grayburne 
Corporation of Yonkers, N. Y., and — 
in a specialized form — by Raytheon. 
The booster is constructed to plug into 
one of the i.f. sockets. The i.f. tube 
which was removed is then plugged back 
into one of the booster sockets and an 
additional tube of the same type 
plugged into an additional socket 
mounted above it. The additional i.f. 
tube is the same type as those in the 
set, if the receiver's filaments are wired 
in parallel. For series-.wired sets, two 
6BJ6 or 6BH6's are used in parallel to 
draw the standard 0.3 ampere. Trim- 
mers to tune the additional stage to 
the common TV intermediate frequen- 
cies are provided. 

The Raytheon i.f. booster is intended 
for the sound channel of certain re- 
ceivers in the Raytheon-Belmont line, 
to adapt them to rural fringe-area 



reception, where the excellent vid«p i.f. 
succeeds in picking up a good picture 
beyond the receiver's sound ran|fe? 

Making the installation 

Installation procedure for stan&urd 
boosters is simple. The manufacturer's 
literature often assumes that the** set 
owner will install his own boosterl-^Rw- 
ever, the service technician wijjL^>e 
called on to make many installations 
of boosters — some with the origina'Ssaie 
of the set, some for those who have sets 
but prefer not to do any work on their 
receivers. 

It is worth while to note that*the 
instructions often overlook important 
points. A number of manufactj^ggffs 
urge that the leads to the set be sfe 
short as possible. One supplies a pre- 
cut booster-receiver connection. A few 
suggest matching antenna to bod&tev 
and booster to set by running the hand 
— or sliding the familiar piece ofvtin 
foil — along the line till the picture is 
brightest. The lead may then be cut 
and the equipment attached at that 
point, or the tin foil may be secured 
with tape and left there. At least one 
manufacturer emphasizes that the point 
of maximum satisfaction will be tate 
for one channel only, and "suggests the 
set and booster should be matched to 
the weakest channel, or the particular 
one to be favored. Rear-mounted 
boosters require the same care in match- 
ing as the standard type, plus tuning 
adjustments and occasionally gain ad- 
justments. 

Attenuators may in some cases be 
required if the booster is being used 
to improve selectivity in strong-signal 
areas. A booster, of course, requires 
service the same as any other piece of 
television equipment. — end — 
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I Send You 

KITS 

OF RADIO- 
TELEVISION 
EQUIPMENT 



L Be a Fully Trained, Qualified 



RADIO TELEVISION TECHNICIAN 



IN 
JUST 



10 MONTHS 



OR I 
LESS 





5s*. » ' 

w : ■ 



New "Package" Unit Training Plan 

PAY AS YOU LEARN- YOU SET THE PACE! 

No Monthly Payment Contract 
to Sign! 

Now ... be ready for Radio-Television's bip: pay opportunities 
in a few short MONTHS! Frank L. Spray berry's completely 
^ e nxTrr?fn ka8:e " training unit plan prepares you in just 10 
MUNIHS ... or even less! Equally important, there is NO 
monthly payment contract to sign . . . thus NO RISK to you! 
this is America's finest, most complete, practical training- 
gets you ready to handle any practical job in the booming 
Radio-Television industry. In just 10 months you may start 
your own profitable Radio-Television shop ... or accept a good paying 
job m this fascinating expanding field at work you've always wanted 
to do. Mr. Sprayberry has trained hundreds of successful Radio-Television 
technicians— and stands ready to train you in less than one year even if 
you have no previous experience. You learn by DOING . . . actually work- 
ing with your hands with equipment of special design to illustrate basic 
theory instead of relying on books alone. 

VAIUA8LC EQUIPMENT iNCLUOEO WITH TRAINING 

The new Sprayberry ''package" plan includes many big kits of genuine 
professional Radio- 1 elevision equipment. While training you actually per- 
form oyer 300 demonstrations, experiments and construction projects 
In addition, you build a powerful 6-tube standard and short wave radio 
set, a multi-range test meter, a signal generator, signal tracer, many 
other projects. All equipment is yours to keep . . . you have practically 
everything you need to set up your own service shop. The interesting 
Sprayberry book-bound lessons and other training materials ... all are 
yours to keep. 

EA«N EXTRA MONET WH418 YOU LEARN! 
All your 10 months of training is AT YOUR HOME in spare hours. Keen 
on with your present job and income while learning ... and earn EXTRA 
CASH in addition. With each training "package" unit, you receive extra 
plans and ideas for spare time Radio-Television jobs. Many students pay 
for their entire training this way. You get priceless practical experience 
and earn generous service fees from grateful customers. Just one more 
reason why the Sprayberry new 10 MONTH-OR-LESS training plan is 
the best Radio-Television training in America today. If you expect to be 
in the armed forces later, there is no better preparation than good Radio- 
Television training. 



FREE 




3 BIG RADIO- 
TELEVISION BOOKS 

I want you to have ALL the facts about my 
new 10-MONTH Radio-Television Training 
— without cost! Act now! Rush the coupon 
for my three big Radio-Television books: 
"How to Make Money in Radio-Television," 
PLUS my new illustrated Television Bulle- 
tin PLUS an actual sample Sprayberry Les- 
son — all FREE with my compliments. No 
obligation and no salesman will cail on you. 
Send the coupon in an envelope or paste on 
back of post card. I will rush all three books 
at once! 



Mail 
Coupon 



IF fOU ARE "^enaTreHy^TvaToTKse^ra'sfiort mten- 
uu sive 100% TELEVISION Training with 
EXPERIENCED \h RADIO FU ^ E Q^iPMENTINCLUDEDaremvTted 
to check and mail the coupon at the right 



JANUARY, 1952 



NO OBLIGATION 

No Salesman 
Will Call 



SPRAYBERRY ACADEMY OF RADIO, Dept. 20E 
111 North Canal St., Chicago 6, Ml. 

Please rush to me all information on your 10-MONTH 
Radio-Television Traimnir Plan. I understand this does 
not obligate me and that no salesman will call upon me. 



Name Age. 

Address , 



■1i 
I 
I 



City; , Zone State 

Please.check Below About Your Experience 
Q Are You;|;^perienced? Q No Experience' * 
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A Guiding Beacon For 
Quality Electronic Parts 




These Are The Cities With 

RADIART Distributors in Indiana and Kentucky 
Serviced by HOEMIG SALES CO. 

Fort Wayne, Indiana 
INDIANA 



ANDERSON 

AMGOLA 

BII.OOMINGTON 

ECKHART 

EVANSV1LLE 

FORT WAYNE 

GARY 

HAMMOND 

INDIANAPOLIS 



LAFAYETTE 
MARION 
MUNCIE 
RICHMOND 
SOUTH BEND 
TERRE HAUTE 

KENTUCKY 

OWENSBORO 
PADUCAH 




FOR NAME OF YOUR NEAREST RADIART DISTRIBUTOR 

USE COUPON BELOW 



HOEMIG SALES CO. 1730 Clover Lane, Fort Wayne 7, Indiana 

.. Please send names of the Radlart Distributors in my 

area stocking the following Radiart products in which 
I am interested: Q Tele -Rotors, □ Vibrators, Q TV 
andFM Antennas, Q "Spee-Dee" Chimney Mounts, Q 
Lightning Arresters, Q Auto Aerials,^] Power Supplier 

Please have a Radiart Distributor call on me. 



Nome 

Address . 

City.... 



State, 



RADIART 



THE nHUIHnl CORPORATION CLEVELAND 2, OHIO 

VIBRATORS - AUTO AERIALS • TV ANTENNAS • ROTATORS • POWER SUPPLIES 
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part XIX 

More on the Baldwin • • • 
Tone coloring and 
note blending circuits 



IN THE Baldwin electronic organ, as 
I well as in pipe organs, two classes of 
I organ tones are extremely important 
in addition to those discussed last 
month. These are the diapason family 
and the "stopped" tone colors. Both 



By RICHARD H. DORF 

have the peculiarity of having promi- 
nent odd harmonics, with even harmon- 
ics fairly subdued. Even harmonics do 
appear with some effect in the dia- 
pasons, but they are almost completely 
missing in the stopped colors. These 




A side, top view of the tone-color box of the Baldwin Organ containing all the 
filter elements for thr stops, the stop switches, outphaser, and the preamplifier. 



tones have a hollow kind of sound like 
those produced by a clarinet when 
played in the low register. 

To produce the stopped tones it is 
necessary not only to pass them through 
formant .liters like other types of tones 
but to begin with a generator waveform 
which has almost entirely odd harmon- 
ics. The sawtooth has both odd and 
even, and an ingenious system is used 
in the Baldwin to eliminate the evens. 
It is done by mixing octave-related saw- 
tooth waves to produce a square wave 
which, being symmetrical, is composed 
almost entirely of odd harmonics which 
create that pleasing tone effect. 

The mixing process is illustrated 
graphically in Fig. 1. When a given key 
on the swell manual is pressed, an 
8-foot and a 4-foot tone are switched 
into their respective networks and 
emerge through the network outputs. 
They have approximately the same 
amplitude, a sawtooth waveshape, and 
are in phase. 

A special outphasing circuit is em- 
ployed for the mixing, and a of Fig. 1 
shows how the waves are mixed. A is 
the 8-foot, or lower-frequency, wave. 
B is the 4-foot wave, one octave above 
wave A. Wave A has been reversed in 
phase before the mixing and wave B 
has been reduced to half the amplitude 
of A. Now, by simple graphical analy- 
sis, it can be seen that the resultant is 
a square wave, as in b of Fig. 1. 

The mid-point or average value of 
instantaneous values of waves A and 
B, when added graphically or algebrai- 
cally, produces or defines the resultant 
square wave. The reader can prove this 
for himself. At each of several points in 
a of Fig. 1, place a point at the result- 
ant value of voltage. This point is half- 
way between the individual values of 
the two waves. When all the points are 
connected the result will be a square 
wave. 

Let's look at it in another way. We 
start with an 8-foot tone of, let us say, 
1,000 cycles. Its second, third, and 
fourth harmonics are 2,000, 3,000, and 
4,000 cycles. We mix with it a 4-foot 
tone of 2,000 cycles, in phase opposition. 
Each harmonic of the second tone will 
buck out any harmonic of the first tone 
whose frequency coincides, since the 
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two are in phase opposition. The co- 
inciding frequencies are all the even 
harmonics of the lower-frequency tone, 
leaving only the odd-numbered fre- 
quencies, 1,000, 3,000, 5,000, etc. The 
result is a practically square wave of 
the 8-foot fundamental frequency. The 
circuit which does the outphasing ap- 
pears in Fig. 4, which will be explained 
later 




Fig. 1 — To produce the "hollow" wood- 
wind effect, even harmonics are phased 
out by mixing 8-foot and 4-foot tones in 
correct ratios and phase relations. 

Fig. 7 of last month's article showed 
the keying circuit with which all the 
tones of the generators are keyed and 
channeled through successive attenua- 
tor networks to their outputs. The illus- 
trations on these pages show what 
happens next to these tones. 

The tone-color box 

The tone-color box is shown in the 
photograph. It is a shallow metal "tray" 
containing all the R-C-L filters which 
form the tone colors for the various 
stops in accordance with the formant 
principle discussed last month. The box 
is just under the top cover of the organ 
console. Its components can be reached 
by first removing the wooden top, then 
unscrewing and removing the metal 
top of the box itself. 

The tone-color box also contains three 
tubes — one for the outphasing circuit 
and two for the preamplifier which fol- 
lows all the filters. Along its front edge 
are ranged all the stop switches. These 
are gradual-contact switches of the 
same type used for keying. Circuit-wise 



they follow each filter. For simplicity 
they are shown as ordinary s.p.s.t. 
switches in the diagrams of Figs. 2, 4, 
and '5. The resistor R preceding each 
one is the 5,000-ohm printed-circuit 
resistance between the input terminal 
of each switch and the leaf contactor. 

Fig. 2 shows the tone-coloring system 
for the pedal clavier. There are two 
outputs from the pedal switching sys- 
tem— 8-foot and 16-foot. The pedal 8- 
foot flute stop is a soft-voiced one, 
used to add clarity to the pedal in soft 
music. Let us briefly analyze the filter 
which produces it to show how the 
system works. 

The filter is made up of three L- 
section R-C filters in cascade, each giv- 
ing, theoretically, an attenuation of 
about 3 db per octave above its turnover 
frequency. The 47,000-ohm resistor and 
.01-ui capacitor have a turnover fre- 
quency of about 320 cycles. The next 
two sections have turnovers of about 
160 and 65 cycles, respectively. The 
resultant curve of the entire filter has 
low-pass action, with a slope carefully 
engineered to produce the most lifelike 
and pleasing tone. The spectrum of this 
curve agrees closely with the typical 
flute spectrum shown in Fig. 10 of last 
month's article. 

Most of the stop filters do not have 
attenuation curves as steep as that of 
the 8-foot padal flute, and the curves 
vary widely. In general, however, most 
do have low-pass action. While this at- 
tenuates harmonics of each generated 
tone to form the correct spectrum char- 
acteristic, it also has the effect of atten- 
uating the fundamentals of the gen- 
erated tones as the tones become higher 
in pitch. The attenuator network fol- 
lowing the switches, shown in Fig. 7 
last month, partially offsets this. The 
outputs of the switching networks are 
taken from the high-frequency end, 
which means that the higher tones are 
initially louder. If this were not done, 
some of the higher notes would be 
barely audible. As each of the stop 
qualities is described below, examine 
the filter and note now the effect is 
achieved. 

The 8-foot pedal cello is a string- 
type stop, moderately voiced and some- 
what like the orchestral cello. The dia- 
pason family is the backbone of the 
organ, not imitative of any orchestral 



8' GREAT TO 8' PEDAL 




o 

" CELLO «' 

O * 


W 


°~[0PEN 


^ [DIAPASON 16' 
' BOURDON 16' 


TO PEDAL BALANCE SW 
CFIG5) 


«" DUUCIANA 16' 

0 



Fig. 2 The resources of the pedal department include five stops and a coupler. 



instrument. The pedal 16-foot OPEN 
diapason is voiced rather loud. Notice 
that it has a fairly large harmonic con- 
tent, with only a single-section R-C 
filter from the 16-foot sawtooth source. 
Note, too, that it has a certain amount 
of 8-foot tone added. As with a few 
other stops, a dual switch is required to 
avoid disturbing the busses. As with 
all the stops, the loudness of a particu- 
lar tone quality is governed by the re- 
sistor which follows the filter, just 
preceding R (as well as by the filter 
itself, of course). 

The 16-foot bourdon is a softly voiced 
stop of the flute family, with great 
depth and clarity. The 16-foot pedal 
dulciana is as the name implies, a very 
soft tone, and belongs to the diapason 
family. The output lead of the pedal 
department (marked W) goes to the 
preamplifier. 

The great manual is the lower one 
and its filter schematic appears in 
Fig. 3. The 16-foot great bourdon is a 
soft flute stop which adds body to an 
ensemble. 

Note that the 4-foot clarion filter is 
fed from the low-frequency end of the 
4-foot great switching network. This is 
because it is a high-pass filter and deals 
with high-pitched tones. If it were fed 
from the high-frequency end, the higher 
notes would be too pronounced and the 
lows would almost disappear. 

The remainder of the great stops 
have two inputs each. One is from the 
8-foot or 4-foot great switching net- 
work, as shown, but the other is from 
leal X in the pedal department, where 
one of the stop switches is labeled "8' 
great to 8' pedal." This is a coupler, 
and when the switch is closed the tones 
coming from the 8-foot pedal switching 
network pass not only through the pedal 
stops but also through whatever great 
stops have been selected. Thus the re- 
sources of the great can be made avail- 
able to the pedal as well. The great 
also has a coupler (Fig. 3), Swell to 
great 8'. This coupler sends 4-foot great 
tones to the 4-foot swell stops and 8-foot 
great tones to the 8-foot swell stops. 
Thus when playing on the great manual 
the swell stops can be used in addition 
to the great stops. The swell has no 
couplers and when playing on the swell 
manual the player can use only the 
swell stops. 

The great 4-foot clarion is a very 
keen reed tone of great brilliance. It 
has a definite formant range in which 
fundamentals and harmonics are great- 
ly emphasized, due to the resonant L-C 
filter. The great 4-foot violina is a 
string-type stop with a high-pass char- 
acteristic. The octave is a diapason 
tone in the 4-foot register. 

The 8-foot trumpet is a loud, heavy- 
voiced reed, again with a resonant 
filter. It is a surprisingly good imitation 
of the orchestral trumpet when played 
in certain ways. The 8-foot great dul- 
ciana is much like the pedal dulciana, 
but in a higher register. The 8-foot 
melodia is a soft flute-type tone. The 
8-foot open diapason possesses the tone 
quality of which the average person 
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Three dots 
that opened a new era ! 



Three dots in Morse Code— sent from 
England and received by Marconi in 
Newfoundland — proved that wireless 
signals could span the Atlantic. 



When Marconi, on December 12, 1901, 
heard a "3-dot" radio signal— the letter 
"S" in Morse Code— across 1,800 miles of 
sea, it was an experimental triumph that 
opened a new era in communications. 

Before this historic event, wireless teleg- 
raphy had been limited primarily to com- 
munications between the shore and ships at 
sea. Marconi's success, however, was the 
forerunner of many other developments 
which led eventually to RCA world-wide 
radiotelegraph service that now operates 
more than 80 direct circuits to 66 countries. 

As radio progressed, its usefulness was ex- 




panded by Invention and development of the 
electron tube, the harnessing of short waves 
which made world-wide transmission a reality, 
and the automatic transmission and reception 
of messages at high speed. 

Radio, with its magic of spoken words and 
music broadcast over the world . . . television, 
the miracle of pictures in motion transmitted 
through the air . . . these mediums of modern 
communication have added notable links in 
the chain of electronic advances first forged 
in 1901 from the mere sound of three dots. 

* * * 
See the latest wonders in radio, television, and elec- 
tronics at RCA Exhibition Hall, 36 West 49th St., 
N. Y. Admission is free. Radio Corporation of America, 
RCA Building, Radio City, N. Y. 20, N. Y. 




Today RCA Communications sends and 
receives about 81 million words each year 
across the Atlantic; the messages are auto- 
matically recorded on tape, for error-free 
transmission. 
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SWELL TO GREATS' 

4^*7**1 to SWELL 

?A2 7 J SECTION CRG 4) 




-^V- f — AAA* | Wtf- 
Fig. 3 — Great department with eight stops and coupler are used with three registers. 



immediately thinks in connection with 
organs. It is extensively used to accom- 
pany a choir. It is the basic organ tone, 
heavy enough to give a good, solid 
foundation, and bright enough (note 
that some 4-foot-register tone is added 
to it) to make a melody stand out. The 
open diapason is overused by inexpert 
organists who count on sheer heaviness 
and volume for effect. 

The great manual is ordinarily used 
for accompaniment and for full-bodied 



playing. The swell, the stops of which 
are diagrammed in Fig. 4, is often used 
for solo playing; it includes all the solo 
stops. Frequently the swell is used as a 
monophonic instrument, a "one-finger" 
melody played on its oboe stop, for in- 
stance, with an accompaniment on the 
great melodia or dulciana, and a foun- 
dation of 16-foot dulciana on the 
pedals. 

Most of the swell filters have two 
inputs, as have the great. The second 



input in each case carries tones from 
the great coupler so that stops selected 
on the swell may be heard when the 
great is played. 

The dolce cornet is a reed stop rich 
in upper harmonics because of the high 
frequency of the resonant filter (above 
2,000 cycles). The 4-foot salicet filter 
is a high-pass unit giving a very keen 
string tone; it is softly voiced, however, 
because of the 220,000-ohm series re- 
sistor. The 4-foot flute is a soft tone 
without very much harmonic content. 
The 8-foot OBOE is one of the finest solo 
stops on any good pipe organ, and it 
is particularly good on the Baldwin, It 
is of the reed family but rather mildly 
voiced. It is an excellent imitation of the 
orchestral oboe, with its rather nasal 
tone but without enough sharpness to 
be irritating. 

The FRENCH HORN sounds much like 
its orchestral namesake; it is very use- 
ful for solo work. The trompettis is a 
moderately voiced reed stop somewhat 
like the trumpet but not like any par- 
ticular orchestral instrument. (Organ 
terminology calls certain stops "reeds" 
even though their orchestral counter- 
parts are horns, because reeds produce 
these tones in most pipe organs.) The 
salicional is the basic string stop of 
the swell department. The violin diapa- 
son is a moderately voiced diapason 
tone with some string quality added for 
increased brightness. 

The remaining three swell stops are 
not fed directly from the swell key 
switching network but from the out- 
phaser whose action was described ear- 
lier and pictured in Fig. 1. Eight-foot 
tones are fed to the input of one 7F8 




Fig. 4— Meticulous engineering has gone into the elaborate swell department with its 11 stops and the special outphaser. 
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Diagramatic sketch showing how parabolic reflectors 
gather ir and concentrate energy on conical elements. 

WARD ANTENNA INSTALLATION KITS ; . 
time savers . . . money makers . . . cut the cost of stock- 
ing and storing parts . . . give everything you need at 
your fingertips at installation time. KIT MODELS 
TV -105 and TVS -103 contain necessary 6 element 
Ward Conical bays, including mast, base, stand-offs, 
lead-in, lag bolts all in one kit. Write for catalog. 



Ward mechanical superiority is a deciding factor weigh- 
ing heavily with men in the field. Ward installations 
"stay put" . . . eliminate call-backs. 

WARD PARA-CON* Antenna not only combines para- 
bolic and conical principles to assure maximum picture 
clarity on all channels in most reception areas— but 
it features a material and structural strength that de- 
fies the elements, and assures a permanent installa- 
tion. Aluminium tubing, molded plastic insulators, 
heavy duty crossarm and other construction features 
make for rugged strength and unsurpassed durability. 
Write for catalog. 

As the oldest, largest exclusive antenna 
manufacturer, Ward combines a complete, 
widely-diversified line of Radio and TV 
antennas. A single source of supply gives 
you every advantage and every superiority 
that means satisfied customers and bigger 
profits to retailers and service technicians. 
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FROM PEDAL SECTION (FIG 2) 
— 'W 




Kig. 5 — The preamplifier, located in the tone color box, has three separate inputs. 

ceived in organ tradition as imitating 
the human voice, is a reed stop of un- 
usual quality. In the Baldwin this is 



triode, both from the swell key network 
and from the swell-to-great coupler. At 
the output of the first triode the phase 
is reversed. The tones are then fed 
through the second triode, along with 
4-foot tones mixed in, at the proper 
strength, between the two stages. The 
output, consisting of 8-foot tone with 
even harmonics very much attenuated, 
is fed to the next three stop filters. 

The stopped flute is a fairly heavy 
flute tone. Since onlv odd harmonics are 




TO MAIN SPKR (FIG 7) 



TO ECHO SPKR, IF ANY 



Fig. 6 — Preamplifier output goes to the 
expression pedal, and speaker switch. 

heard it has a hollow sound peculiar 
to woodwind instruments and to organ 
pipes with one closed end. The clarinet 
is much like the orchestral instrument, 
again with the typical hollow, woodwind 
sound. The vox humana, originally con- 



6SN7-6T 



produced by the outphaser and by the 
fact that it has two distinct formants, 
one around 600 cycles and the other in 
the neighborhood of 2,000 cycles. 

Preamplifier circuit 

The output of each of the three de- 
partments goes to the preamplifier dia- 
grammed in Fig. 5, in the tone-color 
box. Lead W from the pedal department 
goes to the arm of a voltage-divider 
switch so that the volume of the pedal 
tones can be adjusted during* installa- 
tion. The pedal clavier controls some 
fairly loud tones as low as 32 cycles. 
At this low frequency sound diffuses 
extensively, and windows, fixtures, and 
furnishings may tend to vibrate. The 
setting of the pedal balance switch de- 
pends on the acoustics of the room or 
hall in which the organ is located. 

Lead T from the swell section enters 
the preamplifier through a simple iso- 
lating network, while lead U from the 
great department enters without any 
isolation resistor of its own, the isola- 
tion of the other two inputs being suf- 
ficient. The .05-uf capacitor and vari- 
able 25.000-ohm resistor between pre- 
amplifier grid and ground make up a 
tone control. With the resistor at maxi- 
mum resistance, the capacitor has least 
shunting effect and tone is most bril- 
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Fig. 7— The Baldwin uses 20- or 40-watt speaker systems. This is the 40-watt unit. 



liant. As the resistor value is reduced, 
more and more of the higher tones and 
harmonics are shunted to ground. The 
setting of this control, which is on the 
front of the console panel, depends 
somewhat on the acoustics of the room 
or hall, but is often varied during play- 
ing. It is seldom left at the full bril- 
liant position, especially when, as in 
some cases, special speaker systems 
with high-efficiency tweeters are used. 
The preamplifier terminates in a 500- 
ohm transformer. 

Two additional controls appear on the 
organ console. The first is the usual ex- 
pression or swell pedal which controls 
volume. The pedal operates a potentio- 
meter (Fig. 6), which is connected to 
the preamplifier output and returns 
through a tone-compensating and limit- 
ing network to ground. The 22- and 220- 
ohm resistors and the 10-iif capacitor 
constitute a lower net impedance for 
high frequencies than for lows. When 
the potentiometer arm is at the bottom 
the proportion of middle and high fre- 
quencies appearing at the output of the 
attenuator network is less than the 
lows. This compensates to some extent 
for the characteristic of the human ear 
which hears less bass when volume is 
low. It is, in effect, a simple loudness 
control, or compensated volume control 
of the type used on many receivers. The 
attenuator output goes to a panel switch 
with three positions. 

In pipe organs one set of pipes, 
known as the echo organ, is sometimes 
located at a distance from the others so 
that the effect is that of having tones 
float in from a distance. The effect is 
especially marked in a very large 
church with strongly reflective walls. 
This effect can be produced in the Bald- 
win by adding a separate set of loud- 
speakers and a power amplifier at some 
distance. The switch of Fig. 6 connects 
the attenuator output to either the main 
speakers or the echo speakers, or to 
both. When only one set is being used, 
a 1.000-ohm resistor shorts the line to 
the other set preventing an open-ended 
line. 

Tone cabinets 

Several different styles of tone cabi- 
nets containing loudspeakers and power 
amplifiers are available. At least two 
15-inch loudspeakers are used in all of 
them. It is possible, however, to employ 
any amplifier and speaker combination 
desired and some installations are very 
elaborate indeed. Two amplifier models 
are supplied, one with 20-watt maxi- 
mum output and the other with 40-watt. 
The 40-watt amplifier is diagrammed in 
Fig. 7. It is simple but quite adequate. 
It has only two stages, an input and 
phase-inverter stage combined, and a 
paralleled push-pull output, with in- 
verse feedback from output transform- 
er secondary to the input triode cath- 
ode. So-called high fidelity is not a 
requirement in an organ from a fre- 
quency response standpoint, although 
freedom from intermodulation is. There 
is, however, a very marked difference 
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We have been manufacturing test Equipment for twenty years . . . 
rugged Instruments designed for all 'round use— in the shop— in the 
basement— In the house. Our units can be piled in the back of your 
car with the rest of your gear. Accurate? We must make our units 
accurate to required tolerances to stay in this business. Not the 



t/IOth of 1% required by laboratory technicians but the 2% accu- 
racy required for service work. Price? Compare the dealer's price of 
any model in our line with the price of any comparative unit. Ours 
Is a/ways lower priced. 




Superiors 



TELEVISION BAR GENERATOR 



TV Bor Generator connes 
complete with shielced 
leads and detailed op- 
erating instruction's. 
Only 
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THROWS AN ACTUAL 
BAR PATTERN ON ANY 
TV RECEIVER SCREEN!! 
Two Simple Steps 

1 Connect Bar Generator 
to Antenna Post of any 
"TV Receiver. 
Plug Line Cord into A. C. 
Outlet and Throw 
" Switch. 
RESULT: A stable never- 
shifting vertical or hori- 
zontal pattern projected on 
the screen of the TV re- 
ceiver under test. 
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SPECIFICATIONS: 

Power Supply: 105-125 Volt 60 Cycles 
Power Consumption: 20 Watts 
Channels: 2-5 on panel, 7-1 3 by har- 
monics 

Horizontal lines: 4 to 12 (Variable) 
Vertical lines: 12 (Fixed) 
Vertical sweep output: 60 Cycles 
Horizontal sweep output: 15,750 Cycles 

FEATURES: 

1. Provides linear pattern to adjust VERTI- 
CAL linearity, height, centering. 

2. Provides linear pattern to adjust HORI- 
ZONTAL drive, width, peaking, lin- 
earity, centering. 



3. Provides vertical sweep signal for ad- 
justing and synchronizing vertical oscil- 
lator discharge and output tubes. 

4. Provides vertical signal to replace verti- 
cal oscillator to check vertical amplifier 
operation. 

5. Provides horizontal sweep signal for 
adjusting and synchronizing horizontal 
oscillator A.F.C. and output tubes. 

6. Provides horizontal sweep signal to check 
H.V. section of fly-back and pulse oper- 
ating power supplies. 

7. Provides signal for testing video ampli- 
fiers. 

8. Can be used when no stations are on 
the air. 



Superior's new 
model 770 




AN ACCURATE POCKET-SIZE 

VOLT-OHM 
MILLIAMMETER 

(SENSITIVITY— 1000 OHMS PER VOLT) 

* Compact-measures 3'/ 8 " x 5y 8 " x 2'/ 4 ". 

* Uses latest design 2% accurate I Mil. 
D'Arsonval type meter. 

■k Same zero adjustment holds for both resist- 
ance ranges. It is not necessary to readjust 
when switching from one resistance range to 
another. This is an important time-saving fea- 
ture never before included in a V.O.M. in this 
price range. 

it Housed in round-cornered, molded case. 

* Beautiful black etched panel. Depressed let- 
ters filled with permanent white, insures long- 
life even with constant use. 



The Mode! 770 
comes complete 
with self-contained 
botteries, test leads 
and all operating 
instructions. 
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SPECIFICATIONS 
6 A.C VOLTAGE RANGES: 

O— 15/30/150/300/1500/3000 VOLTS 
6 D.C VOLTAGE RANGES: 

O— 7.5/15/75/150/750/1500 VOLTS 
4 D.C. CURRENT RANGES: 

O— 1.5/15/150 IVt.A. 0—1.5 AMPS. 
2 RESISTANCE RANGES: 

O— 500 OHMS O-l MEGOHM 



Superior's new 

model 670 




ADDED FEATURE: 

The Model 670 includes a 
special GOOD-BAD scale for 
checking the quality of elec- 
trolytic condensers at a test 
potential of 150 Volts. 5'/ 2 " x 7'/ 2 ""x~3 



SUPER-METER 

A COMBINATION VOLT-OHM MILLIAMME- 
TER PLUS CAPACITY REACTANCE INDUCT- 
ANCE AND DECIBEL MEASUREMENTS 
SPECIFICATIONS: 

D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 
Volts 

A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 
Volts 

OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 
Volts 

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5 
Amperes 

RESISTANCE: 0 to 500/100,000 Ohms 0 to 10 
Megohms 

CAPACITY: .001 to .2 Mfd. .1 to 4 Mfd. 

(Quality test for electrolytics) 
REACTANCE: 700 to 27,000 Ohms 13,000 Ohms 

to 3 Megohms 
INDUCTANCE: 1.75 to 70 Henries 35 to 8,000 

DECIBELS: —10 to +18 +10 to +38 +30 to 

+ 58 

The Model 670 comes housed 
in a rugged, crackle-fin- 
ished steel cabinet com- 
plete with test leads and 

operating instructions. Size ^M^W^ET 
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Superior's new model TV11 




★ EXTRA SERVICE — The Model TV* 
1 1 may be used as an extremely 
sensitive Condense- Leakage Check- 
er. A relaxation type oscillator in- 
corporated in this model will detect 
leakages even when the frequency is 
one ner minute. 

★ 1 rte ModelTV- 
(tlierates on 



1(15-1130 Volt 
iij Cycles A.C. 
Comes housed 
in a beautiful 
nan J -rubbed 
oak cabinet 
complete with 
portable cover 



$ 47 50 
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TUBE TESTER 



SPECIFICATIONS: 

Tests all tubes including 4, 5, 6, 7, Octal, 
Lock -in. Peanut, Bantam, Hearing Aid, 
Thyratron, Miniatures, Sub- Miniatures, 
Novals, Sub-minars, Proximity fuse types, 
etc. 

Uses the new self-cleaning Lever Action 
Switches for individual element testing. 
Because all elements are numbered accord- 
ing to the pin-number in the RMA base 
numbering system, the user can instantly 
identify which element is under test. Tubes 
having tapped filaments and tubes with 
filaments terminating in more than one pin 
are truly tested with the Model TV- 1 1 as 
any of the pins may be placed in the neu- 
tral position when necessary. 
it The Model TV-II does not use any combi- 
nation type sockets. Instead individual 
sockets are used for each type of tube. 
Thus it is impossible to damage a tube by 
inserting it in the wrong socket. 
★ Free-moving built-in roll chart provides 

complete data for all tubes, 
+ Newly designed Line Voltage Control com- 
pensates for variation of any Line Voltage 
between 105 Volts and 130 Volts. 
+ NOISE TEST: Phono-jack on front panel 
for plugging in either phones or external 
amplifier will detect microphonic tubes or 
noise due to fautly elements and loose in- 
ternal connections. 



Superior's new model 660 An AC Operated 

SIGNAL 
GENERATOR 

Provides Complete Coverage for AM*' 
F.M. and TV Alignment 
SPECIFICATIONS: 

it Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on funda- 
mental and from 60 Megacycles to 
240 Megacycles on powerful harmonics. 
it Accuracy and stability assured by use 
of permeability trimmed Hi-Q coils. 
R.F. available separately or modulated by the internal audio oscillator. 
Built-in 400 Cycles sine wave audio oscillator used to modulate the R.F. sig- 
nal also available separately for audio testing of receivers, amplifiers, etc. 
Oscillator Circuity Uses a miniature high frequency type of acorn triode 
in a Hartley circuit to insure a high degree of stability. By using the same 
type of triode as a buffer amplifier, complete and positive isolation be- 
tween the R.F. oscillator and the attenuator is attained. 
Attenuator: A 3 step ladder type of attenuator is used 
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Each step of the attenuator is controlled by a separate m j 
attenuatorcontrol thus providing intermediate level steps. J» a mm 
Tubes used: 955, as R.F. OsciJIator, 955 as Modulated Buf- ▼#[ Af 
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fer Amplifier, 6SN7as Audio Oscillator and Power Rectifier. 
The Model 660 comes complete with coaxial cable 

test lead and instructions 
Write Dept. RC-1 For Catalog of Complete Line 
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Audio 

in the way the tone colors come out 
when various amplifiers and speaker 
systems are used. This is not surpris- 
ing in view of the formant principle, in 
which any element of the system which 
affects the spectrum or frequency-re- 
sponse characteristic alters the tone 
quality. 

Fixed bias of a sort is used in the 
amplifier; the speaker fields across the 
power supply form a voltage divider 
with the 50-ohm resistor at the bottom. 
The 19 volts appearing across this re- 
sistor is fed to the 6L6 cathodes. 

A bleeder current of about 200 milli- 
amperes flows through the speaker 
fields. This is roughly equivalent to the 
current drain of the push-pull paral- 
leled 6L6 output tubes and serves to 
stabilize the bias on these tubes. 

As with any musical instrument, the 
acoustics of the installation are of para- 
mount importance. The ideal installa- 
tion includes a tone chamber for the 
loudspeaker units. The speakers can be 
faced toward one of the hard walls of 
the chamber so that when the sound 
emerges it has diffused to some extent. 
In addition, the multiple reflections 
from the walls and ceiling cause some 
phase shift among 1 the tones, changing 
with frequency. These effects, as well 
as a certain amount of reverberation in 
the hall, are very desirable in eliminat- 
ing the point-source effect of loud- 
speakers and the undesirable perfection 
of electronically generated tones. 
Straight speaker cabinets, when they 
are placed properly can also be used 
with good effect. The company has 
established a number of rules of thumb 
and procedures to help the installers in 
this respect. 

When correctly installed, the Baldwin 
organ is a fine musical instrument — 
entirely aside from the ingenuity which 
has gone into its design. It is suited not 
only for church work, but has been 
widely accepted for concert perform- 
ance in both the baroque and modern 
styles and is equally suitable for the- 
ater and radio music. While not supe- 
rior to a really good pipe organ, it is 
better than most. It represents a truly 
happy wedding of the art of the elec- 
tronic engineer and the music-maker. 
— end — 
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This magazine can use several cartoons on 
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• Highest efficiency transformers used. 

• Operates in fringe areas. 

• High pass filter action. 

• No inter-set coupling. 

• Eliminates soldering, screw terminal. 
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AUDIO CONSTRUCTION TIP 

When constructing high-gain audio 
amplifiers and similar equipment, it is 
desirable to keep the grid of the input 
stage isolated from the other circuits 
to minimize hum and feedback. It is 
easy to isolate the control grid and 
input circuit of double-ended tubes such 
as the 6J7 and 6F5 but the usual con- 
struction methods do not take full ad- 
vantage of the tube. The usual arrange- 
ment is shown at a in the illustration. 
The grid lead is comparatively long 
and must be well shielded to avoid hum 
and feedback. A suitable shield on the 
grid lead increases the input capaci- 
tance of the circuit and can cause loss 
of highs. 



SHIELDED 
,GRID LEAD 

S*.^2l_6F5,6J7,ETC 
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I SOCKET 
INPUT 

[[input toother jack 
UJack circuits 





BOTTOM COVER ^RT.TION SHIELD 
b 



A better layout is shown at b. The 
tube is mounted under the chassis in a 
partition shield which effectively iso- 
lates the tube and its input circuit from 
the circuits on the rest of the chassis. 
With this arrangement the grid lead 
can be short and unshielded, thus de- 
creasing stray capacitance and increas- 
ing high-frequency response. 

The usual precautions in low-level 
amplifiers — placing the tube and shield 
away from the magnetic fields of power 
transformers and filter chokes as well 
as the output transformer and its leads 
— of course apply. 

Replacing the tube is a little more 
difficult than when the conventional 
mounting is used, but since replace- 
ments are infrequent, the inconvenience 
is of little consequence. It is advisable 
to drill a few ^-inch holes in the 
chassis above the tube to allow for 
air circulation and heat dissipation. — 
Charles Erwin Cohn 

DISTORTION IN PHONOS 

Distortion which cannot be traced to 
the amplifier or which occurs only 
when using the phonograph section of 
a combination can often be traced to 
the record-player unit. In most in- 
stances, distortion is of two types. 

Distortion caused by a bad crystal is 
usually accompanied by low output. It 
clears up when the defective crystal is 
replaced with a new one. 

Distortion due to motor rumble or 
wow is usually more noticeable when 
the needle nears the center of a record 
— particularly on LP types. Some mo- 
tors develop enough vibration to cause 
distortion by modulating the crystal 
output at the frequency of the vibra- 
tion. The solution to this problem is to 
tighten the motor mounting or change 
the motor. Do not increase needle pres- 
sure by reducing the weight of the 
counterweight. This practice shortens 
the life of needle and records, — Ad- 
miral Service Bulletin 
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I AUDIOPHILES the country over acclaim the clean, brilliant, life-like 

musical reproduction of the Permoflux Royal Eight"... the 8" Speaker 
comparable fo any f2"7 Combined with the new Permoflux Corner 
Baffle, Model CB-8-M, the Royal Eight" re-creates original programs 
with e_ven superior sensitivity and fidelity — every instrument in full- 
range tonal balance. Here's Big Speaker Performance in a small t 
easy-to-install frame at a sensible price. I$22.50 List, less Baffle). 

See your Radio Parts Distributor or write to Permoflux today for 
full information about the complete Royal Blue Line of 6" to 1 5" 
Speakers and Baffle Combinations. Ask for Permoflux Catalog J-20'2. 

"Sound in Design '....Sound in Price!' 1 
PERMOFLUX CORPORATION 4912-A W. GRANC AVE., CHICAGO 39, ILL. 

236 S. VERDUGO RD.. GLENDALE 5. CALIF. 

Canadian Licensee — Campbell Mfg. Company, To-onto, Canada 
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Remote Controlled Amplifier 




Featuring remote volume control, 
low current drain, inverse feed- 
back, and nine miniature tubes, 
this public address amplifier 
is ideal for mobile announcing 

By PAUL W. STREETER 



Back chassis view and layout of parts. 



WE required an amplifier 
which: 
1. — would deliver enough 
power to drive two husky 
re-entrant speakers; 

2. — could be permanently mounted on 
the fire-wall of the car out of the way; 

3. — would have a small, compact re- 
mote-control unit mounted within easy 
reach of the driver on the steering 
column or under the edge of the instru- 
ment panel; 4. — would include an auto- 
matic record changer if needed. 

Auto radio components were used as 
far as possible, and since space was at 
a premium, miniature tubes were 
selected for use throughout the entire 



amplifier. Inverse feedback was incor- 
porated, to reduce distortion. 

It was essential that the amplifier 
run on a minimum of battery current, 
since effective use of the sound car re- 
quires that it cruise at slow speeds with 
very little opportunity for the car's gen- 
erator to recharge the battery. Larger 
amplifiers (such as the 35-watt job 
described by this writer in the June, 
1949, issue of Radio-Electronics) re- 
quire over 20 amperes continuously. 
Car speeds necessary to allow the car's 
generator to deliver this much current 
are higher than desirable, and if the 
equipment was used over long periods 
of time the battery was discharged. 



INI .005 
f MICA T ; 




GNO TO 
CHASSIS L CAR 



CAPS 400V UNLESS NOTED 



Fig. 1 — Schematic of the remote-controlled, miniature-tube mobile amplifier. 



The phonograph equipment 

Phonograph input was provided for 
use where "background" music was de- 
sired. Unlike the previously described 
amplifier, however, this miniature-tube 
amplifier will not furnish 110 volts 
60-cycle alternating current to operate 
a phonograph turntable motor. A sepa- 
rate converter was built for that pur- 
pose. 

We have been using crystal phono- 
graph pickups, not because they are the 
best pickups available, but because they 
can be easily obtained and replaced i ' 
necessary, and will stand up under ordi- 
nary abuse. Also, they give good repro- 
duction when used in a properly filtered 
circuit. Such a filter is incorporated ir 
the phonograph input circuit (see 
Fig. 1). The values shown for its com- 
ponents have been selected for use with 
a crystal pickup having 1.4 volts output 
— such as the Astatic L26A. These 
crystal cartridges may not give true 
high-fidelity transcription reproduction 
since they do have fairly low cutoff fre- 
quency. But they will stand up under 
the rough service encountered in mobile 
use and (since the music is primarily to 
attract attention ) there is no reason 
for especially high fidelity. 

The 6AU6 tubes serve as microphone 
and phonograph preamplifiers. The out- 
put from these tubes is fed to the 6J6 
mixer-tube grids. Input volume to this 
mixer tube can be controlled by the 
screen voltage of the individual 6AU6 
tubes, or by the master gain controls in 
the 6J6 mixer-tube grid circuit. The 
output of the mixer is fed to another 
6J6 amplifier and phase inverter which, 
in turn, feeds into the 6AQ5 grids. 
Since the 6AU6 tubes and the 6J6 mixer 
tube are operated with reduced plate 
voltage, control of volume is noiseless 
and smooth over a wide operating 
range. 

Two 6X4 rectifier tubes are used in a 
conventional full-wave rectifier circuit. 
One 6X4 could be used under most oper- 
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4 Tm using the CBS-Hytron Easy Budget Plan, Joe. 
My CBS-Hytron distributor gave it to me." 



"Tell me more." 



"Well, CBS-Hytron's Plan helps me sell TV picture tubes 
and service to many a customer who just doesn't have 
$50 cash. My customer now pays for the job painlessly a 
few dollars a month. Yet I get my cash right away." 



4 Tine! How does it work, Sam?" 





"Simple. I introduce my customer to the finance company 
authorized by CBS-Hytron. The finance company does 
the rest . . . acts as my credit department . . . arranges 
all details. My customer gets his tube and I get my cash 
— at once." 



"That's swell, Sam! I've sure been losing sales I shouldn't. 
I need that CBS-Hytron Easy Budget Plan. CBS-Hytron 
tubes are tops, too. Thanks for the tip. I '11 see my CBS- 
Hytron distributor today." 





R Y, 



MAIN OFFICE: SALEM, MASSACHUSETTS 

9 52 



SAVE THE SALE No need for you to miss a single 
profitable picture- tube sale . . . just because your cus- 
tomer does not have the cash. Get the details on this 
original CBS-Hytron service for you. See your CBS- 
Hytron jobber ... or mail this coupon . . . today! 



HYTRON RADIO & ELECTRONICS CO. 
SALEM, MASSACHUSETTS 

Please rush me details on the CBS-Hytron Easy Budget Plan. 



NAME 
STREET 
CITY 



Please print) 



STATE 
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SINGLE TWIN-LEAD LINE 
CARRIES POWER UP- 
AND SIGNAL DOWN 



Pictures are Sharper, Brighter! Sound is Clearer! 



You can see and hear the difference when you hook up the 
TENNA-TOP. Because it is mounted at the antenna ahead of 
the lead-in... it amplifies only the wanted TV signals, not 
any local noise interference produced by automobile ignition 
systems, neon signs, diathermy, or other external noise 
picked up by the lead-in. You have the further advantage of 
E-V low-noise circuit. All this guarantees the best possible 
results with any TV set anywhere... even in toughest fringe 
areas or in all noisy locations. The TENNA-TOP is completely 
automatic. Turns "On" or "Off" with the TV receiver 
switch. It is easy to install, highly stable, trouble-free. 
Model 3010 Tenna-Top TV Booster. List Price . . . $89.50 





TV BOOSTERS • MICROPHONES • HI-FI SPEAKERS • PHONO-PICKUPS. ^ ^ 



TV BOOSTER 



Send jor Free Bulletin 



Famous E-V broadband 
booster — proved in 
thousands of installations! 
Uniform high gain— low 
noise circuit. Automatic 
self-tuning for all 
channels. Easily concealed. 
Model 3000, 4-stage, List $59.50 
Model 3002, 2-stage, List $39.50 
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ating conditions, but under full volume 
becomes seriously overloaded. Two 
tubes should be used for dependable 
results. Since considerable heat is de- 
veloped by these tubes, good steatite 
sockets should be used to avoid break- 
down. We tried phenolic sockets and 
found that they would not stand up 
under the heat and vibration. 

The amplifier was built on a chassis 
7x9x2 inches. The completed ampli- 
fier, without cabinet, is just over IVz 
inches high. All parts should be laid out 
on the chassis and all mounting holes 
marked and drilled before any wiring 
is attempted, since the underchassis 
parts occupy most of the available space 
and can easily be damaged by later 
drilling. It will be advantageous to lay 
out the 6AU6 and the 6J6 tube sockets 
with just enough space between them 
so that the plate-to-grid coupling capac- 
itors can be wired in place and will lie 
flat against the underside of the chassis 
with very short leads to the socket. 

The 6AU6 tubes are mounted along 
the left front of the chassis and the 
dJ6 tubes are placed behind them. 
Enough space should be left for the 
master gain controls and their respec- 
tive input coupling capacitors, between 
the front of the chassis and the 6AU6 
sockets. 

The two 6AQ5 tubes are mounted in 
the rear right corner, between the out- 
put transformer and the filter choke. 
All the power-supply components — ex- 
cept the filter choke — are mounted on 
the right front side of the chassis and 
covered with a shield can. In addition, 
the leads which will run from the power 
transformer ^o the vibrator and the 
rectifier-tube plates on the underside 
of the chassis should be enclosed with 
a small metal shield. It will save time 
if these cans are made up and the nec- 
essary holes for mounting them drilled 
before any parts are installed. 

Dimensions of these shields are not 
critical. Probably — if parts are careful- 
ly placed — they can be made of avail- 
able discarded shield cans originally 
used for other purposes. 

Wiring the amplifier 

A piece of solid, bare No. 14 copper 
wire should be spot-soldered to the 
underside of the chassis in the form of 
a U, starting directly under the center 
of the power transformer and proceed- 
ing along the front to the opposite side; 
then to the rear edge of the chassis; 
then back to a point directly under the 
output transformer. All ground-return 
leads are brought to the nearest point 
on this wire; except that all leads from 
the power-supply components should be 
fastened to the wire where it is placed 
under the power transformer. 

Tube sockets and master gain con- 
trols can be mounted on the chassis 
first and all filament wiring completed; 
then the shielded leads from the master 
gain controls installed. We used ordi- 
nary pushback hookup wire loosely 
inserted in woven shielding removed 
from phonograph pickup wire. The 
metal backs of the gain controls should 
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LOAD-CHEK for the first time makes it possible for every 
technician to utilize what is perhaps the simplest and 
quickest of all service methods — Servicing by Power 
Consumption Measurements. 

Power consumption measurement has long been proved 
by auto-radio servicemen as a rapid method of local- 
izing troubles in auto radios. But Triplett's new 
LOAD-CHEK is the first Wattmeter to be produced at 
moderate cost, and with the proper ranges, to bring 
this short-cut method within the rrach of every radio 
and TV service man. 

Basis of the LOAD-CHEK method is the tag or label 
on every radio and TV chassis w hich shows the normal 
power consumption. The follow ing examples are only two 
of many time-saving uses of this new instrument. 

LOCATING A SHORT — The chassis tag may show a 
normal consumption of 225 Watts. Simply plug the power 
cord of the chassis into LOAD-CHEK (there are no loose 
ends to connect or be in the way). Note the reading — 
which should be possibly .'550 Watts. By removing the 



rectifier tube you can determine at once which side of 
the tube the short is on. With a soldering iron and 
long-nosed pliers you can check through the chassis, 
locate and correct the trouble without having to lay 
down tools or to check with lead wires! 

REPLACING BURNED OUT RESISTORS— W ith thechassis 
to be repaired plugged into a LOAD-CHEK MODEL660, 
note the wattage reading with the burned out resistor 
circuit open. Now replace the resistor. Should the 
increase in watts be greater than that of the resistor 
rating being installed, it indicates that an extra load 
has caused the trouble which has not been cleared. 

LOAD-CHEK is made- to-order for the busy service man 
and can help stop costly * 4 come back" repair jobs. It's 
a profit-maker because it's a Time-Saver. And at its 
moderate cost LOAD-CHEK can be standard equipment 
on every service bench. By all means, inspect this ver- 
satile instrument at your distributor and place your 
order, for under present conditions we must fill all 
orders on a basis of fck First Come, First Served." 



FOR THE MAN WHO TAKES PRIDE IN HIS WORK 



SEE MODEL 660 LOAD-CHEK AT YOUR DISTRIBUTOR'S 
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Recording 



A complete guide 
to better 
recording for 
higher fidelity 
reproduction 

by S. J. Begun 
300 pages, 6x9, 
130 illustrations 

Prfce only S5 

A H0W-T0-D0-IT BOOK FOR 
REAL RESULTS! 

Beginning with the history and theory of 
the art, this fascinating book, MAGNETIC 
RECORDING, brings you accurate data on 
every detail of modern magnetic recording 
equipment and how to use it for best results. 
From home entertainment to motion pictures, 
broadcasting, professional and amateur radio 
to special applications such as secret com- 
munications (speech scrambling) you get the 
latest, most comprehensive data on all phases 
of recording by magnetic methods. 

ALL ABOUT FUNDAMENTALS 
COMPONENTS and EQUIPMENT 

Whether you do recording as a hobby or 
as a business, this great book will prove inval- 
uable. Included are clear explanations of 
acoustic and magnetic factors, reproducing 
heads, drive mechanisms, recording media 
and the methods of recording, reproduction 
and erasing. 

Standard equipment is fully discussed along 
with instruments needed to evaluate recording 
performance. Subjects covered include: 



Audio 




1 — History of Magnetic 
Recording 

2 — Acoustic Factors 

3 — Magnetism 

4— Theory of Magnetic 
Recording 

5— Components of a 
Magnetic Recording 
System 



6 — Magnetic Record- 
ing Equipment 

7 — Applications of 
Magnetic Recording 

8— Instrumentation 
and Recording 
Measurements 

9 — The Magnetic 
Phonograph 

10 — General Glossary 



READ IT 10 DAYS ... at our risk! 

Dept. RE.-12, EINEHART BOOKS. Inc., 
Technical Division, 

232 Madison Ave., New York 16, N. Y. 

Send MAGNETIC RECORDING for 10-DAY 
FREE EXAMINATION. If book is O.K. I will 
then promptly remit $5.00 in full payment. If not T 
I will return book postpaid in good condition 
and owe you nothing. 



Name.. 



Address 

City* Zone, State 

Employers' Name & Address.. 



Price outside U.S.A. $5.50 — cash only. Money 
back in 10 days if you return book. 



be grounded directly to the chassis, to- 
gether with one end of each shielding. 
Most controls have removable backs 
held in place with small metal tabs. 
One of these tabs on each control should 
be bent out with the blade of a knife 
until it contacts the chassis, and 
secured in place with a small spot of 
solder. 

Next, capacitors and resistors should 
be installed. Careful layout of these 
parts will result in easy wiring, in spite 
of the close quarters around tube sock- 
ets. It will help if alternate socket 
prongs are spread outward on the 6AU6 
and the 6J6 sockets, to allow more room 
for the soldering iron. Solder must be 
used sparingly on all tube-socket 
prongs. Rosin-core solder and a small 
hot iron — or transformer-type soldering 
gun — should be employed. Make all con- 
nections mechanically tight before 
applying any solder, and depend on the 
solder only for a tight electrical connec- 
tion. This can best be done by looping 
the wire through the hole in the socket 
prong and closing the loop with needle- 
nose pliers before applying the solder. 

Wire the plate-to-grid coupling ca- 
pacitors in place with short leads and 
so that they lie flat against the chassis. 
The B-supply resistors for the 6J6's 
and the screen resistor of the 6AQ5's 
may be mounted on a small bakelite 
strip near the second 6J6 tube socket 
to save space and for ease in wiring. 

Input coupling capacitors for inputs 
1 arid 2 are installed at the microphone 
input connectors and wired to the 6AU6 
No. 1 grids with shielded flexible leads. 
The grid resistors in these circuits are 
connected from the socket pins directly 
to the grounding copper bus with very 
short leads at the grid end of the re- 
sistors. The phonograph input circuit 
is made up similarly, with the input 
resistors and capacitor mounted at the 
input jack and a shielded lead to the 
tube socket with the grid resistor direct 
to ground from the grid pin of the 
socket. 

The three r.f. chokes in the power 
supply should be made of No. 14 d.c.c. 
solid wire. Each choke consists of 24 
turns, close-wound in one layer on a 
piece of %-inch dowel. After winding, 
the dowel is removed and the choke is 
tied with strong thread to hold its 
shape. These chokes are mounted by 
their own leads. 

Transformer and vibrator 

The vibrator power transformer 
should be one capable of delivering 300 
volts at 100 ma each side of center-tap. 
1 he transformer we selected was a 
Stancor P-6131. It is designed to oper- 
ate with a vibrator whose reed fre- 
quency is 115 cycles. We selected a 
Cornell-Dubilier CS15 vibrator to use 
with it. If other transformers that will 
deliver the above mentioned voltage and 
current are available, they can be used 
successfully, but be careful not to pick 
a transformer designed to be used at a 
higher frequency than the vibrator will 
deliver, or that will otherwise mismatch 
the units. Since considerably more cur- 
rent is needed than that furnished by 



the average auto radio power pack. 
Synchronous vibrators should be avoided 
because of the higher "hash" level in 
the output. Battery polarity becomes a 
problem when using sync vibrators, too. 

In general, a transformer that meets 
the above specifications may be used 
with an appropriate nonsync vibrator 
with no trouble if the frequency of the 
transformer and the vibrator are 
matched, and are 115 cycles or more. 
Some vibrators and transformers now 
on the market are designed for fre- 
quencies as high as 180 cycles. 

After all possible underchassis wiring 
has been completed, mount and wire the 
components on top of the chassis. The 
r.f. choke connected to the vibrator 
transformer center-tap and the two 
capacitors between its terminal and 
ground are wired to mounting strips 
placed on top of the power trans- 
former. Take care that they are so 
placed that they will not interfere with 
the shield that will be installed over 
them. The resistor across the .vibrator 
transformer primary should be wired 
directly across the vibrator socket con- 
tacts, and then the vibrator trans- 
former secondary capacitor should be 
jumpered across the 6X4 sockets with 
leads as short as possible (the leads can 
be used to jumper each socket's No. 1 
and No. 6 pins). 

When all wiring is completed, double- 
check for accuracy and tightness, and 
place a drop of bright-colored paint on 
each soldered connection. This paint 
will often be an aid in detecting a later 
developed poor connection (caused by 
vibration) since the paint will flake 
and fall away if any looseness develops. 
It also serves as a check. 

The remote control unit (Fig. 2-a) 
consists of three volume controls 
mounted compactly in a small box suit-, 
ably arranged for mounting on the 
steering column or under the instru- 
ment panel of the car. The box we used 
measured 2% x 5 x % inches. It is 
bolted under the car instrument panel, 
just to the left of center, within easy 
reach of the driver. The leads from the 
remote-control unit consist of a shielded 
7-wire cable terminating in a 7-prong 
plug which can readily be inserted in 
the amplifier's remote-control socket. 
After assembly the control box was 
given two coats of black crackle finish 
and a dial plate and knobs were 
installed. 

If desired, the remote control may be 
omitted, and a dummy plug can be made 
up as shown at b in Fig. 2, and inserted 
in the amplifier socket. The master gain 
controls will then be used to control 
volume level. Such a plug is also handy 
for checking the amplifier when re- 
moved from the car for servicing. 

After all wiring has been completed, 
install tubes and shield covers. Before 
the amplifier is placed in the cabinet, 
however, it is advisable to drill the 
cabinet for the' mounting bolts and also 
lay out and drill similar holes for 
mounting the equipment in the car. 
Any paint around these holes should be 
scraped away to make a good electrical 
(Continued on page 94) 
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Pre-amplifies Signal at Antenna Height — Prior to Line Loss 
— Where Most Favorable Signal-to-Noise Ratio Exists 
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The Rocket Booster is utterly new by every standard of compari- 
son and is destined to further revolutionize single channel televi- 
sion reception at far greater distances. Research and labora-ory 
tests have long proved that the best point to boost a TV signc! is 
at the antenna — prior to line losses — where the most favorable 
signal-to-noise ratio exists — not at the TV receiver after the 
transmission line has picked up noise and interference. !t re- 
mained, however, for VEE-D-X engineers to perfect this mast 
mounted booster that is high in performance — easy to install — 
low in price — and using only the single standard 300 ohm trans- 
mission line. The Rocket Booster has two components — 1 ) the 
booster itself which is mounted directly cn the masl below the 
antenna and 2) the control unit. The Rocket is extremely powerful, 
delivering an 18 db gain with full 5 megecyele band width, h is 
factory pre-set for peak performance on ary desired channel and 
once installed needs no further adjustments. For complete informa- 
tion on the sensational new Rocket Booster see your distributor 
or write direct 




VEE-D-X 
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SYLVANIA NATIONAL ADVERTISING 



SWANIA 

■TUBES 




Every one of your prospects 

will see and read these appealing ads in fa- 
mous national magazines. These ads recom- 
mend your service . . . when you display the 
Sylvania Service Emblem, shown above. So, 
make sure these emblems- are on your doors, 
your windows, and trucks. They're FREE 
from your Sylvania Tube Distributor NOW! 

These ads will appear in the 4 famous 
magazines your prospects read most! 
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Will Sell Your RADIO-TV SERVICE in'52 

Nation-wide weekly TV Show "BEAT THE CLOCK" 
sell your service to every TV set owner 



RADIO 
TELEVISION' 
SERVICE 



You're an "expert, reliable serv- 
ice-man who does a tough job 
well," Bill Shipley, crack CBS- 
TV announcer, tells your pros- 
pects. And, he adds: "Always 
look for that Sylvania Service 
Emblem." That's how the hard- 
hitting,full-minute commercials 
on Sylvania's CBS -TV show, 
"Beat the Clock," put Bill Ship- 
ley, Roxanne, and Bud Collyer 
on your sales staff. 





Roxanne and Bud Collyer are seen weekly 
over CBS-TV in 35 cities . . . selling your 
service. . .when you display the Sylvania 
Service Emblem. 

Make this great national ad campaign 
pay off in your store 

Mail the coupon below for FREE, full-color folder 
giving complete details about Sylvania's compelling 
Spring Service Dealer Advertising Program. It con- 
tains everything to identify you unmistakably as the 
dealer advertised in Sylvania's magazine and TV 
advertising. If you want more business, you can't 
afford to miss it. But, time's awastin' ... get that 
coupon in the mail NOW! 



-SYLVANIA 

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT 
TUBES, FIXTURES, SIGN TUBING. WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 



Sylvanfa Electric Products Inc. 
Dept. R-2701, Emporium, Pa. 

Please send me full details about Sylvania's 
powerful business -building campaign for 
Service Dealers. 



Name- 



Street. 



I City. 
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AVOID 

RESISTOR 
BREAKDOWNS 




©InlMDTE Little Devil Resistors 

Provide EXTRA MARGIN of SAFETY 



Although they are tiny in size, Ohmite Little 
Devil molded composition resistors have 
unusual ruggedness, stability, and current- 
carrying capacity. For example, they are .. 
rated at 70C instead of the usual 40C. 
They meet all test requirements of JAN- 
R-ll, including salt water immersion and high 
humidity tests without wax impregnation. In 
addition to conventional color coding, the resistance 
value and wattage are clearly marked on each unit. 

Available in J^, 1, and 2-watt sizes with ± 5% or 
rb 10% tolerance, in standard RTMA values — 10 ohms 
to 22 megohms. The 1-watt size, ± 10% tolerance, 
comes in values as low as 2.7 ohms. 

OHMITE MANUFACTURING CO. 

4894 Flournoy St., Chicago 44, III. 




Available Only 
From Your 
Distributor 



©HMO? 



RHEOSTATS • RESISTORS • TAP SWITCHES 



connection between the car and the case. 

Test and operation 

The amplifier can be easily checked 
before installation in the car. One ter- 
minal of a 6-voIt storage battery should 
be connected to the hot lead of the 
amplifier and the other connected to the 
case, Polarity is not important. Any 
good high-impedance crystal or dynamic 
microphone will serve and should be 
connected to the microphone input con- 
nector of the stage under test. A 
speaker rated at 15 watts or more 
should be connected to the amplifier out- 
put. With the master gain control about 
halfway on, fairly high output should 
be obtained when the remote control is 
turned all the way up. With similar 
control settings, each input should give 
substantially the same output. 

In use, the master gain controls on 
the amplifier can be left on and each 
channel can be individually regulated 
by the remote control unit. The remote 
gain controls of those inputs which are 

500K EACH 




REMOTE CONTROL DUMMY PLUG 

4 b 

Fig. 2-a — Detail of remote-control unit. 
Fig. 2-b — Remote socket dummy plug. 

not being used should be kept turned 
off. The controls are available, however, 
to allow any combination of mixing or 
fading of the various inputs. 

No audio amplifier should ever be 
operated without adequate speaker 
loading. This one is no exception. If 
operated without a suitable output 
load, high audio voltages in the final- 
amplifier plate circuit will cause insu- 
lation breakdown in the output trans- 
former, in the final-amplifier tube sock- 
ets, or in the power-supply components. 
For that reason, always check the 
speaker connections before operating 
the amplifier. Be sure they are tight. 

If more than one speaker is used, 
connect the speakers in parallel and 
properly phase for maximum output. 
Most of the 25-watt driver units avail- 
able today have 15-ohm voice coils. Two 
such units will match the 8-ohm winding 
of the amplifier's output when paral- 
leled. The amplifier will provide suffi- 
cient drive for two speakers to be heard 
for distances up to a half mile or more 
if straight or re-entrant horns are 
employed. 

Materials for amplifier 

Resistors: 1—220, 1—10,000, 3—33,000, 1—47,000, 3— 
100 000 4 — 470 000 ohms, 1—3.3 megohms, '/ 2 wa + + : 
2_'| 000 1—1,800, 2—2,700, 3-^7,000, 3—100,000, 3— 
270,000 ohms, I watt; 1 — 10,000 ohms, 2 watts; 1—200, 
I — 5,000 ohms, 5 wctts; I— 0.25-megohm, 6 — 0.5 meg- 
ohm volume controls. 

Capacitors: (Paper) I— .01, I— .015, I— 0.1, 2—0.5 uf, 
200 volts- I— .002, I— .02, 6— .05, 2—0.1 ixf. 400 volts; 
1— 006 n'f. 1.600 volts. (Mica) 3— .005 jif. (Electro- 
lytic) 1—20 itf, 25 volts; 3—10 uf, 50 volts; 4—10 
iif, 450 volts. 

Miscellaneous: I— Stancor A33II output transformer; 
|_Stancor P-6I3I vibrator transformer (see text); 
I— Stancor C-2305 or equivalent 5-henry. 100-ma filter 
choke; I— vibrator, C-D CSI5 (see text); I— fuse, 
6-volt, 14-ampere type; I— switch, s.p.s.t.. 20-ampere 
type; r.f. chokes, self-wound (see text); chassis, case, 
miscellaneous hardware, wire, etc. 

— end 
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New Devices 



LONE TRANSFORMERS 

Atlas Sound Corp.,. 1449 39th St., 
Brooklyn 18, N. Y., has developed two 
new weatherproof line-matching trans- 
formers designed to match their dual- 
projector and paging and talk-back 
speakers to either constant-voltaqe 
(70-volt line) or constant-impedance 
systems. Transformer tops are marked 
so as to eliminate complex computa 
Hons. The units are rated at |2 watts 
and have 4- and 8-ohm secondaries. 




The model T-M has a 2,000-ohm pri- 
mary tapped at 1,500, 1,000. and 500 
ohms. The T - 1 2 has a 45-ohm primary. 
The frequency response of these units 
is shaped to insure efficient operation 
over the range required for public 
address work. 

These transformers ore mounfed in 
heavy steel housings which prevent- 
mechanical and atmosoheric damage. 
The mounting brackets are integrated 
with the speaker mounting brackets so 
Hiat no extra fostenings are required. 

TV DEFLECTION YOKES 

Standard Transformer Corp.. 3580 Els- 
ton Ave., Chicaao 18, ML, has recently 
f-dded the type DY 8 jnd DY 9 deflec- 
tion yokes to their line of TV replace- 
ment components. Both units have 
cosine-type windings and ferrite cores 




and are designed for 70-degree deflec- 
tion. The inductance of the horizontal 
coil is 8.5 and 13.5 mh for the DY-8 and 
DY-9, respectively. Vertical coil in- 
ductance Is 50 mh in each. 

ALL-CHANNEL TV 
ANTENNA 

The Brach Mfg. Carp., 200 Central 
Ave., Newark, N. J., announces its new 
Air Special all-channel TV antenna. 
The length and forward tilt of the 
elements is designed to provide maxi- 
mum forward gain with a single-bar 
reflector. The reflector is adjustable 
for peaking an channels 2 through 6. 
The single-bay unit is the model TA-462 
and the stacked model shown is the TA- 
464. Both antennas match 300-ohm 
lines. 




PHONO CARTRIDGE 

The Astatic Corp., Conneaut, Ohio, an- 
nounces the new L-I2-U dual-voltage 
phonograph cartridge which is de- 
signed as a replacement for more 
than 125 different standard 78-r.p.m. 
cartridges. The L-I2-U is supplied with 
a capacitor-harness fitted over its out- 
put terminals. 

Removing the harness raises the out- 
put from a low of 1.2 volts (at 1,000 
cycles) to a high of 4 volts. 

The range of the L-I2-U is to 5,000 
cycles. The cartridge weighs 19 grams; 
minimum needle Dressure is I ounce. 



Seletron 

SELENIUM 
RECTIFIERS 



May & % 



AS THEY ARE FOR 
THE BRUNSWICK- BALKE- 
COUENDBt COMPANY 






The new "Tel-E-Foul." photo-electric Foul Indicator 
produced by The Brunswick -Balke-Collender Company, 
famous manufacturer of bowling equipment, includes 
75 MA'Selethox miniatures in its electronic circuits. 



sting a light to Bish 
75 MA Selitron 
nto the control bon 



Sfi etron Selenium Rectifiers are the choice of an 
increasing number of manufacturers in diversified fields 
because they are so thoroughly dependable under 
all types of grueling conditions. Seletron is available in the 
miniature sizes required for radio. TV and other 
electronic circuits, all the way up to heavy dutv power 
stacks used in a wide range of industrial applications. 
Whenever you meet up with a power conversion problem, 
no doubt Seletron engineers can be of substantial 
assistance in recommending the right rectifier 
^JIJIJJTJIA, for Vour needs. Write us today! 

HSeletronH 

RADIO RECEPTOR COMPANY, IVC. 

(Jy£) Ximr* MM Im m*dtm mm* Ktrrmmtrm <1^J?> 

Sol« Dept.: 251 W. 19th Sr., New fork II, H. Y. • Factory; 84 N. fjh St., Irotklyn 11, N. T. 



All specifications given on these pages are from manufacturers' data. 



RADIO-ELECTRONICS is paying highest rates 
for good articles on television and AM servici- 
ng. Stories must be authentic and must either 
give new information or have an original slant 
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New Devices 



TV CRYSTAL 
OSCILLATOR 

Crest Laboratories. Whitehall Bldg., 
Far Rockaway, L. I., N. Y., announces 
the new model 50 multi-frequency, 
high-output crystal-controlled signal 
generator for spot frequency align- 
ment of TV and military receivers. 
Compact in size, it provides five spot 
frequencies in the 4.5 to 50 mc range. 
Maximum output is I volt from the 



manual_ includes step-by-step assembly 
instructions, pictorials, schematic, and 
circuit description. 




72-ohm terminated probe. It uses five 
harmonic-type crystals which are avail- 
able as accessories. Internal 400-cycle 
modulation is available. The unit in- 
corporates • a transformer-type power 
supply which operates from 117-volt, 
60-cycle lines. 

HEATHKIT V.T.V.M. 

The Heath Co., Benton Harbor 20, 
Mich., announces its new model V-5 
v.t.v.m. featuring a new cabinet design 
which is smaller and more professional 
in appearance than the earlier model. 
The 4'/2-inch. 200-p.a meter has a shat- 
terproof plastic face and a two-color 
scale. The instrument reads a.c. and 
d.c. with full scale ranges of 3, 10, 30, 
100, 300, and^ 1,000 volts; resistance 
from 0.1 to I billion ohms; and decibels 
from minus 20 to plus 15. Controls in- 
clude dx. polarity reversing switch and 
zero centering. 

The kit comes complete with all parts 
including tubes, meter, transformer, 
test leads, cabinet, etc. Construction 




KIT OR WIRED V.T.V.M. 

Precise Development Corp,, 999 Long 
Beach Road, Oceanside, L. I., N. Y., is 
producing its new model 907 vacuum- 
tube voltmeter as a kit and a wired 
model. The instrument features a 7'/2- 
inch easy-to-read meter. It measures 
d.c. and a.c. with full-scale ranges of 
5, 25, 250, 500, and 1,000 volts, decibels 
from minus 20 to plus 55, and resist- 
ances from 0 to I billion ohms in five 
ranges. When measuring d.c. voltages, 
polarity can be reversed simply by 
throwing the function switch. 

High-voltage and r.f. probes — avail- 
able as accessories — are used to in- 
crease the frequency range to over 250 
mc and the voltage range to over 30,- 
000 volts. 

The model 907 is available in two 
cabinet styles which make it possible 
for the prospective owner to select the 
style which fits more readily into his 
tool bag or into available space in 
the test panel above the workbench. 
One is assembled in a case 16 inches 
wide, 8 inches high, and 5 inches deep. 
The style shown in the photo is in a 
case 8 inches wide, 16 inches high, and 



07 



and is delivered complete with test 
leads, wire, and batteries. 

VACUUM TUBE 
VOLTMETER 

Electronic Measurements Corp., 280 

Lafayette St., New York 12, N.Y., an- 
nounces the model 106 v.t.v.m., the 
latest addition to the EMC line of 
electrical testing equipment. Designed 




C-R TUBE REACTIVATOR 

Transvision Inc., 460 North Ave., New 
Rochelle, N. Y., announces the release 
of its new C-R tube reactivator. It is 
a line-operated instrument which can 
be used in the customer's home without 
removing the picture tube from the TV 
set. The reactivator will not work on 
tubes having shorted elements, open 
heaters, or broken glass. 





5 inches deep. Eoch weighs 15 pounds, 
operates from 117-volt, 60-cycle lines, 



for field alignment of radio and tele- 
vision sets, the 106 is completely elec- 
tronic on all functions and ranges and 
has five a.c. -d.c. and ohms ranges. 
The instrument includes a special 
zero-center scale and centering con- 
trol which are useful in aligning 
AFC, and FM discriminator circuits. 
Featuring a I'^-volt range for both 
a.c. -d.c. volts, this instrument is housed 
in a molded bakelite case that meas- 
ures VU x 5'A x 2% inches with a net 
weight of three pounds. 

NEW TV ANTENNAS 

The Walter L. Schott Co., 3225 Exposi 
tion PL, Los Angeles 18, Cal., intro- 
duces its new model M antenna which 
is constructed largely of ch-omate- 
coated magnesium which is one-third 
lighter than aluminum and almost as 
strong as steel. The antenna has a 
director which minimizes ghosts and 
improves gain on the high channels. 
— end — 




Now! Get this sensational new TV-Radio servicing book, "150 
PICTURE PATTERNS & RADIO-TV DIAGRAMS EX- 
PLAINED/' absolutely FREE ! Shows actual TV picture tube 
patterns and wave forms as well as Radio and TV set dia- 
grams. Clearly explains how to use them to analyze and serv- 
ice sets faster. If you act now, you can get this book FREE, 
just for asking to examine Coyne's 6-volume TV-RADIO 
LIBRARY on 7 days FREE TRIAL! 

Msrr I«rein« Paw or Far Ton With Tht COt 

You'll get into the big money faster in TELEVISION-RADIO 
if you know where to find the answer to servicing problems. 
Coyne's great new 6-volume library gives you all the answers 
— quickly! For basic "know-how" that is easy to understand, 
you'll find everything you want in volumes 1 to 5 which contain 
over 5000 practical facts and data. They cover every step from 
principles to installing, servicing, trouble-shooting and align- 
ing all types of radio and TV sets. So up-to-date it includes 
COLOR TV and UHF, adapters and converters. 
And then, for speedy on-the-job use, you get volume 6 — the 
famous Coyne TELEVISION CYCLOPEDIA. It answers 
today's television problems on servicing, alignment, installation 
and others; PLUS tomorrow's problems on COLOR TV and 



UHF. In easy-to-find ABC 
order, cross indexed. Use this 6 
volume TV-RADIO LIBRARY free 
for 7 days; get the valuable Servicing 
Book ABSOLUTELY FREE! 



ACT NOW 



OFFER LIMITED! 



Fill out and mail coupon for 6-volume library on 7 days free trial. 
We'll include book of TV-Radio Patterns & Diagrams. If you keep 
the set, pay $3 in 7 days and $3 per month until $23.00 plus postage 
is paid. (Cash price $22.) Or you can return the library at our expense 
in 7 days and owe nothing. YOU BE THE JUDGE. Either way. the 
book of TV -Radio Patterns is yours FREE to keep! Offer is limited. 
Act NOW! 



i&i* hq Money- fit At I COUPON mow/ 



COYNE ELECTRICAL & TELEVISION-RADIO SCHOOL. Dept. 12-T1 
500 S. Paulina St., Chicago 12, III. 

YES! Send 6-volume TV-RADIO LIBRARY for 7 days FREE TRIAL per your 
offer. Include TV-RADIO PATTERNS & DIAGRAM BOOK as my FREE GIFT. 




ELECTRICAL & TELEVISION-RADIO SCHOO 



II. 



Name Age. 

Address 

City 



Zone . 



.State. 



Where Employed 

( ) Check here if you want library sent COD. You pay postman 
^ J22_p|_us^ COD j5£sfage on delivery. 7-day money-back guarantee. 
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The complete diagram — the a.f. output 
jack is also used for r.f. signal output. 
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Multi-Unit Signal GENERATOR 

By JOSEPH MARSHALL 



THIS test-signal generator provides 
every type of test signal required 
for servicing communication and 
high-fidelity receivers and ampli- 
fiers. It can be used, without any 
changes or modifications, to service any 
type of radio receiver. The model illus- 
trated was built principally of surplus 
parts, but standard parts can be used 
without any difficulty. 

The instrument consists of three sec- 
tions which can be used independently 
or inter- relatedly. They are: 

1. An R-C type audio oscillator with 
a range from 8 to 80,000 cycles. 

2. A variable-frequency oscillator cov- 
ering the frequencies from 175 to 5000 kc. 

3. A crystal-controlled oscillator ac- 
commodating 11 crystals in the fre- 
quency range from 100 kc to 10 rr.c. 

Any of the sections may be used suc- 
cessfully in an independent instrument. 
They are the result of considerable ex- 
perimentation and although simple in 
design permit quality performance. 

The instrument is contained in the 
chassis and case of a range A tuning 
unit for the Navy GP-7 transmitter. 
The v.f.o. uses the master-oscillator sec- 
tion with very few modifications. The 
range A tuning unit was designed to 
cover 400 to 800 kc. Instead of using a 
variable capacitor for tuning, it used a 
variable inductor and fixed mica capaci- 
tors. 

The variable tapped inductor is very 
large and wound with heavy wire on a 
heavy ceramic form. The dial tuning 



ratio is especially suitable for preci- 
sion setting of an oscillator. With the 
given value of capacitance, a frequency 
range of 2 to 1 is covered by 4,000 
dial divisions. The tuning mechanism 
has no backlash at all. Given a stable 
oscillator circuit, the components prom- 
ised a stability and reset accuracy of a 
very high order, and the promise was 
easily attained in the actual instrument. 

The original circuit was a Colpitts. 
To obtain greater versatility and sta- 
bility, we modified it to use the cathode- 
coupled, 2-terminal oscillator. We em- 
ployed a 6J6 tube mounted on the parti- 
tion which separates the master oscilla- 
tor from the rest of the unit. The tube 
is outside the compartment, while the 
socket is inside for easy wiring. The 
wiring is very simple and few changes 
are required. Heavy bus-bar wire is es- 
sential for all wiring in the v.f.o. for 
stability. 

Originally the circuit used a .005- and 
a .0025-nf mica capacitor in series, 
with the cathode of the oscillator con- 
nected to the mid-tap. In this circuit the 
oscillator covered the range 400-800 kc 
in five bands and a total of 4,000 dial 
divisions. A look at the layout indicated 
that the 2-terminal oscillator presented 
an opportunity for obtaining additional 
ranges. By adding a 4-position switch 
(one of the original ceramic switches) 
and two silver-mica capacitors, it was 
possible to provide a total of four bands, 
each covered by 4,000 dial divisions. 
With the .005-^if capacitor alone a 



range of 205 to 440 kc could be covered. 
We added a 500-M-Ptf silver mica in par- 
allel with the .005-uf unit to drop the 
oscillator down to 175 kc (useful for 
some i.f. work) , and to obtain 200 kc 
which is very valuable for dial calibra- 
tion purposes. With the .005- and .0025- 
nf capacitors in series, the original 
range was modified to cover from 350 to 
800 kc. We then added a 300 \i\if capaci- 
tor in series with these and obtained a 
range of 800-2000 kc. Finally, by re- 
moving all capacitors and operating 
with the stray wiring capacitance and 
the distributed capacitance of the coil, 
which is considerable, we obtained a 
range of 2000 to 5000 kc. Now we had 
any frequency between 175 and 5000 kc 
on hand, plus, of course, the even fre- 
quencies 200, 500, 1000, 2000 and 5000 
kc, which are invaluable for calibration 
purposes. 




Panel view of the test signal generator. 
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CUSTOM-BUILT CABINE 
TV SETS 



l AND ALL 
OTHER 



For #630 

From Factory — To You 

The MANHATTAN has everything 
STYLE ... QUALITY ... PRICE 

STYLED — to blend with any furniture setting, 
/7s a 6es/ se//er. 

QUALITY— constructed of genuine mahogany 
or walnut, handrubbed to a fine piano finish. 

LOW PRICE — made possible by our huge com- 
mitments and a special deal to ship directly 
from factory to you 

THE MANHATTAN— takes any TV set. The knob- 
panel and shelf are either, drilled for a #630 
chassis, or left blank for any other TV set. The 
picture tube cutout is any size you order (l2'/ 2 " 
to 24") and the mask and safety glass are 
Included. 

EVERYTHING NECESSARY— for an easy, per- 
fect installation is included — assembling instruc- 
tions, picture tube mounting brackets, hard- 
ware.^ backboard, and as a finishing touch we 
even include a backcup for recessing the picture 
tube neck. 

EACH CABINET— is carefully packed in an air 
cushioned carton & shipped F.O.B. factory N Y 
$59.37 cab., size H-41", W-25", D-24" wt. 56 lbs' 
86.22 cab., size H-46", W-27", D-24" wt. 78 lbs. 



MANHATTAN to fit any size CRT $ 
l2'/2", 14", 16", 17", 19" or 20" 



59 



.37 



Manhattan also available for the $QC 00 
24" picture tube QQ-" 

Blonde 10% extra 



#630 SUPER DELUXE 31-TUBE TV CHASSIS 

OPERATES ALL ] (j'xo ^ 

PICTURE TUBES 




Engineered in strict adherence to the genuine 
RCA #630, plus added features it it it it it 
NOTHING BETTER AT ANY PRICE/ 
Standard Turret Tuner (Cascode) 
Original 630 Synch. Chain for Stability 
16.5 KV for Clarity and Brilliance 
Peak Sensitivity for Fringe Areas 
4 Megacycle Bandwidth for Definition 
Larger Power Trans. & Voltage Doubler 
Fast Action Pulse Keyed AGC 
Large Concert-tone 12" PM Speaker 



KNOWN MFR — LICENSED BY RCA ^a/^rSL"^'^ s l$7' 97 



FINEST STANDARD GUARANTEED PICTURE TUBES 



Most desirable ? sizes. Choice of DUMONT 6-mos. guaranty or SHELDON blue label I 



17".-. '34-63 20" - s 49-74 [24" 



yr. guaranty. 



Round 



79-49 



SPECIAL COMBINATION OFFERS 
CABINET, CHASSIS & 17" CRT* ( XT e d ) . . . 
CABINET, CHASSIS & 20" CRT* ( ^ ) . . . 
CABINET, CHASSIS & 24" CRT* ( 



featured \ 
above / 

CET ii the abbreviation for picture tube 



J 235 78 
249" 
298 14 



90 

GOOD NEWS ^ #630 TV BUILDERS 

Just Released ... A New Edition 

OF THE 

.tf&S. instruction package 

Complete from the authentic RCA #630 STANDARD 
(10" to l2'/ 2 ") 29-tube TV RECEIVER, to the present 
#630 DELUXE (16" to 24") 31-tube TV RECEIVER. 
LIFE SIZE— Everything from chassis pan, to part, to 
tube, to wire is life-size, you just can't make mistakes. 
NO MORE FUMBLING— The diagrams, layouts, and 
easy to follow step by step instructions are all neatly 
arranged on 25" x 38" charts eliminating the old 
fashioned method of looking and craning from 
booklet to diagram. 

Popular priced at only $2.49 



#630 TELEVISION PARTS 



RCA FRONT END TUNER, compl. w/tubes. . 
STANDARD TURRET TUNER, com. w/tubes 
ESCUTCHEON PLATE, for either tuner 
COMPLETE SET OF KNOBS, incl. decals... 
COMPLETE SET OF KNOBS, gold incl. decals. 
POWER TRANSFORMER, 295ma. 20IT6 
VERTICAL OUTPUT TRANS. 204T2 
VERTICAL BLOCKING TRANS. 208T2 
HORIZONTAL OUTPUT TRANS. 2 1 1 T3 " - * 
HORIZONTAL OUTPUT TRANS. 21 ITS.. 
FOCUS COIL, 247 ohms, 202DI 
FOCUS COIL, 470 ohms. 202D2 
DEFLECTION YOKE, 60° 20 1 D I 

DEFLECTION YOKE, 70° 206D I 

HORIZONTAL DISCRIM. TRANS. 208T8 '. 

FILTER CHOKE, 62 ohms 

WIDTH CONTROL COIL, 20IRI * 

WIDTH CONTROL COIL, keyed AGC 
HORIZONTAL LINEARITY COIL, 20IR3 
ION TRAP BEAM BENDER, (single) 203DI "' 
ION TRAP BEAM BENDER, (double) 203D3 
AUDIO OUTPUT TRANSFORMER (6K6) 
HV RECTIFIER, SOCKET ASSEMBLY, single 
HV RECTIFIER. SOCKET ASSEMBLY, double 
HV KINESCOPE LEAD, with clip 
PUNCHED CHASSIS PAN. cadmium- plated 
630KIT, screws, nuts, rivets, washers 
TV 6' LINE CORD, with both plugs.. 
CATHODE RAY TUBE SOCKET. 18" leads 

OVAL PM SPEAKER, 5"x7" 

8" PM SPEAKER, heovy alnico #5 magnet..'! 
12" PM SPEAKER, heavy alnico #5 magnet. . 



*22.49 
22.49 
.69 
1.34 
2.49 
9.97 
2.69 
1.32 
2.98 
3.98 
2.29 
3.42 
2.97 
3.98 
1.49 
1.47 
.44 
.79 
.39 
.79 
.98 
.69 
.79 
1.37 
.39 
4.87 
1.69 
.29 
.39 
2.49 
3.97 
6.94 



#630 PARTS -COMPLETE SETS 



VIDEO AND I.F. KIT, 19 items 
ELECTROLYTIC CONDENSER KIT. 6 Cond . 
TUBULAR CONDENSER KIT, 37 condensers 
CERAMIC CONDENSER KIT, 28 condensers.. 
MICA CONDENSER KIT, II condensers 1 38 

CARBON RESISTOR KIT, 107 resistors " 6.98 
WIREWOUND RESISTOR KIT, 4 resistors 
OCTAL WAFER SOCKET KIT, 13 sockets 
MIN. WAFER SOCKET KIT. 10 sockets 
MIN. MOLDED SOCKET KIT, 2 sockets 
BRACKET AND SHIELD KIT, 18 items. . ' 8 63 
TERMINAL STRIP KIT, 18 strips 59 
VARIABLE CONTROL KIT, 9 controls 5*83 
COMPLETE SET OF TUBES, 29 tubes. 30.31 



7.84 
7.37 
4.28 
3.37 



2.31 
.72 
.63 
22 



#630 STANDARD TV KIT 

COMPLETE SET OF PARTS 
for the FAMOUS ORIGINAL RCA #630 
29-TUBE 10" TO 12V 2 " CHASSIS 



Complete with all tubes, hardware 
and instructions, (less CRT & wire) 



'119- 74 



#630 d s eTu e x r e TV KIT 

COMPLETE SET OF PARTS 
for the 31-TUBE 16" to 24" CHASSIS 



Complete with all tubes, hardware 
and instructions, (less CRT & wire) 



(Same as chassis featured to left) 

DOLLAR FOR DOLLAR WE BRING YOU YOUR BEST BUYS IN TV ' 

WANK HEAD a ? U * RTER a S ™ #"° TELEVISION CHASS ^ KITS 4 PARTS ... All Items ore STANDARD 
BRANDS - • - All Pnces Are WHOLESALE (FEDERAL TAXES PAID). . - Do Not Be Misled By Any Lower Offers! 



$146-49 



I — — 1 ^wi MIIJI^U L/y /-VII 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. a, New York 7, N. Y. 



TELEPHONE 
COrtlandt 7-2359 
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Servicing— Test Instruments 




DUPLICATED 

Workshop Associates' 
pioneering leadership indi- 
vidualizes all products to a 
superlative degree that defies 
duplication. Laboratory-test- 
ed engineering confirmed by 
field technicians everywhere. 
Like fingerprints, you can 
always tell the difference. 





the WORKSHOP 

DOBlJ/EE 

ANTENNA 

Developed and Patented by Workshop 

Widely imitated . . . never 
equalled . . . preferred every- 
where. Rugged, durable, extra 
strength to withstand the 
toughest weather conditions 
. . . assures clearer pictures . . . 
higher gain . . . high signal 
strength ... no ghosts. Write 
for catalog. 

Specialists in High Frequency 
Electronics 



THE 

WORKSHOP 
ASSOCIATES 

Divhion of the Gabriel Co. 

135 Crescent Road 
Netdham Height* 94, Mast. 



There is one inconvenience: it takes 
two switches to cover all the ranges. 
This is more than made up for by the 
performance of the unit. Thanks to the 
mechanical rigidity, the size of the fre- 
quency-determining tank, the low tem- 
perature rise due to excluding the power 
supply from the case, and the use of the 
very stable cathode-coupled circuit, the 
stability obtained is remarkable. Even 
the highest range which has the poorest 
L-C ratio is astonishingly stable. The 
lower ranges will maintain frequency 
with a variation of less than 50 cycles 
for hours from a cold start. The reset 
accuracy is also excellent. The dial is 
not calibrated, and tuning is facilitated 
by calibrated charts. However, when the 
errors of plotting, reading, and setting 
are combined, it is still possible to reset 
the oscillator to within extremely close 
limits. 

Incidentally, a similar tuning unit 
would make an excellent v.f.o. for ham 
transmitters. Using the Clapp circuit 
with the three capacitors in series, a 
range of from 1500 to 2000 kc over 800 
dial divisions with very high stability 
and reset accuracy would be provided. 
The remainder of the case could be used 
for frequency-multiplying stages. We 
are at present planning a unit along 
this line. 

It will be noted that the v.f.o. is mod- 
ulated in the second grid circuit by the 
variable audio oscillator. It will be 
noted, also, that the r.f. output is taken 
from this same grid and out of the same 
jack as the audio. This is a 'desir- 
able feature approaching the electron- 
coupled-oscillator type of circuit in the 
isolation it provides. In actual opera- 
tion the frequency varies only very 
slightly when the oscillator is loaded. 

Rapid signal tracing is aided by using 
the same output jack for both audio and 
v.f.o. output. For initial trouble-shoot- 
ing the audio oscillator is set to 1,000 
cycles and the v.f.o. to the i.f. of the 
receiver on test. The output probe is 
then systematically moved from the 
audio amplifier toward the front end of 
the receiver. No changes in the setting 
of the oscillators are needed. The a.f. 
responds only to the a.f. component of 
the signal; the i.f. will respond to the 
modulated r.f. The receiver is then 
tuned to the second or third harmonic 
of the intermediate frequency. The 
probe is advanced toward the antenna 




The VFO section is sturdily constructed 



until the signal stops or is greatly re- 
duced. This pins down the stage in 
which trouble exists. 

For rapid and accurate alignment of 
all-wave receivers on the short-wave 
bands the quickly switched crystal os- 
cillator with a choice of correct test fre- 
quencies cannot be surpassed. The mid- 
dle section of this signal generator con- 
sists of a simple crystal oscillator ac- 
commodating 11 crystals in the 100- to 
10,000-kc range. Any clean crystal will 
oscillate satisfactorily in this circuit. It 
uses a 9001 in a Pierce oscillator with 
the output from the plate but the feed- 
back from the screen. A 2-pole 2-posi- 
tion switch changes components to pro- 
vide good oscillation at both low and 
high frequencies. 

The output of the crystal oscillator 
goes to a binding post on the panel. For 
ease in operation we use a short tele- 
scoping antenna in this binding post. 
This allows using the generator without 
any direct connection to the receiver 
under test and offers a simple means of 
attenuation. The antenna radiates 
enough signal to be picked up by any 
receiver with a foot or so of antenna. 
With the antenna extended to its full 
length of about 1 foot the radiated 
signal is about R9 plus 20 db on most 
communication receivers. Retracted to 
its shortest length (6 inches) the radia- 
tion gives an R9 signal. With the os- 
cillator antenna removed and the radia- 
tion confined entirely to the small bind- 
ing post, the input strength at the re- 
ceiver approximates 5 microvolts, which 
is just right in aligning for weak signal 
levels. 

The crystal oscillator in this specific- 
instrument was built around the switch 
and chassis assembly of the surplus 
CGQ crystal calibrator. The switch and 
assembly was simply removed from the 
old CGQ case and mounted in the new 
case. However, any 11-point, 2-pole 
switch and a number of different crystal 
sockets can be wired up to duplicate this 
arrangement. A slotted-shaft 50-iuif 
midget variable capacitor, with the slot 
accessible from the panel, makes possible 
a slight change in the frequency of the 
crystals so that a 500-kc crystal, for 
instance, can be set to exact frequency 
by zero-beating with WWV. 

For our purpose we use a 455- and a 
500-kc crystal in the low position. The 
455-kc crystal is not usually used for 
actual alignment but rather to spot the 
correct frequency for the v.f.o. The 500- 
kc crystal is used for dial calibration 
and for checking tracking on the short- 
wave band. 

A group of high-frequency crystals 
provides test signals for aligning the 
rf end of all-wave receivers. Crystals 
cut to around 2000, 3000, 350C and 5000 
kc will provide enough check points, 
using fundamental and harmonics, to 
align upper and lower ends of the short- 
wave bands. 

The third harmonic of a 3570-kc 
crystal is used for alignment of 10.7 FM 
i.f.'s; 3545- and 3595-kc crystals, also 
using the third harmonic, for markers 
at the extreme ends of the linear por- 
tion of the S-shaped curve of the de- 
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Perfected in Rauland Electronics Laboratories, 
this tube that gives edge-to-edge sharpness of focus 
without coils and magnets is proved and ready 
as the materials pinch becomes painful 



BETTER in all ways! Gives better over-all 
focus — hair-line sharpness from edge-to-edge 
— with NO critical materials for focusing . . * 
and STAYS SHARP under considerable 
variation in line voltages. 

REQUIRES NO re-engineering of present tele- 
vision chassis . . . NO added high voltage 
focus circuit . . NO added receiver tubes 
. . . NO additional components except an in- 
expensive potentiometer or resistor. 



FOCUSES by using D.C. voltage already 
available in the receiver. 

ELIMINATES focusing coils and niagnets 
. . . saves critically scarce copper and cobalt. 



This new Rauland development is now 
available in substantial quantities in 17 
and 20 inch rectangular tubes. For 
further information, address . . • 



THE RAULAND CORPORATION 




4 2 4 5 N. KNOX AVENUE • CHICAGO 4 1, ILLINOIS 
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Rocket 
YAGI 

5 ELEMENT TV ANTENNA 
Excellent Pictures in Fringe Areas 

HIGH GAIN. Clearer, sharper, steadier pictures. 
PtfltKECT PICTURES IN FRINGE AREAS. Minimum 
interference from gliosis an<i noise ilue to a directive 
pattern. Five element* include one folded 'lipnle, 
three directors, and one reflector. Supplied less must. 
MATCHES :«>() OHMS IMPEDANCE. Molded insulator 
nnivides additional htrejitfth. Exclusive design mast 
clamp prevents antenna l inning or canting under 
conditions. STURDY, TROUBLE- FHEE CONSTRUC- 
TION'. No return calls. No broken elements. Stands 
the test of severest weather. Elements of extra heavy 
aluminum-clamped lop and bottom. QUICK RIC-. 
Completely pre-assembled. Just swing elements into 
line and tighten wing nuts. Simple . . . uuirk . . . 
easy. Available for anv channel, high or low band. 



Cha 



S6.95 — h 



2 and 3 

Channels M QC 

7 to 13 • 3iJ each 
EACH CHANNEL requires a DIFFERENT Yngi When 
Ordering specify exact channel number desweti 
SOLD ONLY BY MAIL BY NATIONAL ELECTRON ICS 




Rocket DIRECTRONIC 
MOTORLESS 
TV ANTENNA 

360° 
Electronically 
Switched Beam 

• No Motors 

• No Roof 
Orientation 

• No Electric 
Power 

Ghosts 



Kth 
Med 



weather or temperature. either m 
electrically. Included in the AX-599 * .*..-...«-.. 

Array' ' are: 

18 hi-tensile aluminum alloy elements 

1 set of connecting stubs (3) 

Universal U Clamps for masts to 1 V<z" 

Directronic Beam Selector 

7 5 feet of Tri-X Cable 

1 stacked array per carton 

AX-!>6 Directronic, 6 element Single S 9.05 

AX-566 Directronic, 12 element Stacked 14.25 

AX-59 Directronic, 9 element Single 9.95 

All above antenna prices include Tri-X Cable and 
Switch. 

SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 




Rocket ALL CHANNEL 
CONICALS 



amen 



desi 



;ned 



_ itid-ha 
tion on all TV chan- 
nels, plus KM. High 
Gain, 4 to 1 front to 
back ratio. All chan- 
nels 2- 13. Uni Oirec- 
tional. Maximum signal to noise ratio. For use with 
72-150-300 ohm lines. Low inception angle. Com- 
plete with all hardware— less mast, 
single Bay Stacked Array with 

Hods $3.75 each Tie Rods $8.20 enen 

SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 



H/4* O.D. 

Mast Steel <Dualcoted) o' 

Mast Steel (Dualcoted) 

Mast Steel (Zinc plated) 



crimped $1.05 

l»' . ..$1.95 

lO' $1.59 



Mast— I O" lo 



.49c 



nl.$4.95 
.... 69c 
. . . $1.19 
.6 Vac ft. 



Mast Connectors for 1 V5»" O.D, 

3 Conductor Motor Wire 

4 Conductor Motor "Wire *c 

Peak Koof Saddles (Will take up to I Vj> O.D. t $1 .49 

Twin Lead 300 Ohm— -70 Mil— Solid 2Vac ft. 

Twin Lead 300 Ohm— 2 55 /fiO Mil— 7/28 Stranded 3c ft. 
Double Stacking Assembly for stacking 

2-XX Arrays *V TO s - e * 

Aluminum Guy Line 7 / t 8— Stranded 30U it ~" 

Arrestors (TV- Lightning) 

Chimnev Mount— Complete with Straps. . 

Coax— 7 2 Ohm 

Guv Wire— Galvanized— 4 strand r20 Vac ft. 

Guv Wire— Galvanized— fj strand t20 3 /4C ft. 

Guv W ire-Galvanized- 1 1 strand r20 l»^c ft 

Boosters— Anchor— 101-75 5?i'52 

X ec S-f>05 **b.»7 

Stand-off Sc:ew Insulator.,— 3" for 3UO ohm. .$2.75 C 
Stand-off Screw Insulators 7" for 300 Ohm. $5-50 C 

Strab Clamp Stand-otf Insulators— 3" $8.50 C 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

ALL PRICES F.O.B. CLEVELAND. OHIO 
Do not remit more than complete .purchase price. Pay 
shipping charges on receipt of goods. 25% Deposit 

on C.O.D. orders, please. Money Back guarantee 
For Faster Service, Address Desk RE-1 



OF CLEVELAND 

THE HOUSE OF TV VALUES 



Delco Building • Cleveland 3, Ohio ' 



tector output when aligning the dis- 
criminator and ratio detectors. These 
crystal values (obtainable from sur- 
plus) are useful for 80-meter ham oper- 
ation, and may be purchased for far 
less than crystals cut to the high fre- 
quencies. An 8800-kc crystal is used for 
FM r.f. alignment, providing check 
points at 88, 96.8, and 105.6 mc. Since 
my area has not been blessed with tele- 
vision coverage yet, no crystals are 
listed for TV service. However, the cir- 
cuit could be copied for supplying 
television test frequencies. 

The crystal oscillator is very slightly 
modulated by the audio oscillator 
through the common plate-supply cou- 
pling. The modulation is just sufficient 
to make the signal recognizable when 
tuning a receiver. 

Audio Oscillator 

The audio oscillator is a simple ver- 
sion of the R-C or Wien bridge type of 
oscillator. It uses only two 6C4 tubes. 
The tuning capacitor is a 3-gang 15- 
500-M-uf capacitor obtained from sur- 
plus. Only two gangs are used. If care 
is taken in wiring to keep the stray 
capacitance low, it is possible to cover 
a 10-to-l frequency ratio. A 2-gang 
365-tuif capacity could be used, although 
it will probably not yield a 10-to-l ratio. 
If the attained ratio is only 8 to 1 or so, 
it should still be satisfactory for test 
purposes. 

We did not use precision resistors but 
selected matched pairs of carbon resis- 
tors with a Wheatstone bridge. We 
found that out of any 10 resistors of a 
given value, it was possible to find one 
pair which balanced to about 1% and 
produced the desired frequency to with- 
in 5%. Resistor balance is more impor- 
tant — in order to produce constant am- 
plitude and good waveform — than exact 
value. Precision resistors will insure 
the multiplication of the scale exactly 
in the four ranges. However, the carbon 
resistors provide a multiplication exact 
enough for practical use. We felt that 
waveform and constant amplitude were 
more important than exact calibration. 

A third section of the range switch 
cuts in separate feedback controls for 
the high and low frequencies, in order 
to stabilize output over the whole range. 
With a single feedback ratio it is diffi- 
cult to maintain constant output at the 
extreme ends of the range. By provid- 
ing separate controls for the two ex- 
treme ranges, and one for the mid- 
ranges, we attained an output which 
was constant to plus 1 db. This varia- 
tion occurs in the upper one-third of 
each range and is constant throughout 
the four ranges. With due allowance, 
the oscillator can be used as a substan- 
tially constant-amplitude oscillator. 

A series feedback control, which can 
be cut in and out by means of a toggle 
switch, provides for a choice of either 
sine-wave or square-wave output. With 
the switch open, adjust the 5,000-ohm 
potentiometer across it till a good 
square wave is produced. Check with a 
scope. All feedback controls are 
mounted on the chassis and are used 
only for initial calibration. Only the 



main tuning dial, the range switch, and 
the output attenuator are on the panel. 
For TV the wave-shaper toggle switch 
may also be mounted on the panel. 
Feedback is adjusted by observing the 
waveform of the oscillator on an oscil- 
loscope. The range switch is turned to 
one of the mid-frequencies and the 
capacitor is opened all the way. The 
mid-range feedback control is adjusted 
to give the best possible sine-wave 
shape. The switch is turned to the low- 
est range and *".he capacitor is turned to 
the maximum capacitance position. 
Now the low-range feedback control is 
adjusted to give good waveform and 
amplitude equal to that at mid-range. 
The capacitor is turned to minimum 
and the trimmer on its upper section 
adjusted to give good waveform and 
proper output with the lowest possible 
capacitance. Next the range switch is 
turned to the highest range and the 
feedback control of this range is ad- 
justed to give an output as nearly equal 
to the other ranges as possible. 

The calibration of the Wien bridge 
oscillator has been covered in other 
articles of this magazine.* 

A simpler method using a frequency 
test record and feeding both the record 
and the oscillator output into a common 
audio amplifier and loudspeaker allows 
quick calibration. The easiest range to 
calibrate is the 100- to 1,000-cycle 
range. It will be found that as the vari- 
able oscillator approaches the test- 
record frequency a beat note will be set 
up in the ear. It is possible to zero-beat 
the variable oscillator roughly to the 
record frequency. Once this range is 
calibrated, the other ranges will be 
multiples of it, if the resistors are accu- 
rately selected. This method of calibra- 
tion is not as accurate as the oscillo- 
scopic one, but will be adequate for test 
purposes. Exact frequency is very sel- 
dom important in audio servicing. It is 
the over-all response which is impor- 
tant; and an oscillator which is cali- 
brated plus or minus 10% will often do 
as well as one more accurately 
calibrated. 

The output is taken from the cathode 
of the second tube. This produces very 
little loading of the oscillator and makes 
it possible to use shielded output cable 
with no signal attenuation. The maxi- 



*"CalibratinK Audio Oscillators," by R. D. Henry, 
Radio-Electronics, October, 1948. 




Ganged capacitor is on a Masonite board. 
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Signal amplification without noise! 




Good reception up to 200 miles or more! 



Models T and TD Antennas . . . 
famous for providing clear, stable, 
interference-free reception at almost 
unbelievable distances. With the 
Pre-Amplifier, they give up to an 
amazing 300 times gain over dipole. 
Rugged, weatherproof construction. 



The unique, research-perfected Pre- 
Amplifier ... the only device of its 
kind ... an antenna- or mast- 
mounted installation that dramati- 
cally multiplies the signal gain 
while keeping noise at a minimum. 
Eliminates snow and makes signals 
strong and stable. Sold as a weath- 
er-sealed unit and guaranteed 
against weather damage. 



Middle-distance champions! 



Models R and RD Antennas . . . de- 
signed to give the finest TV recep- 
tion to the outer service areas at 
low cost . . . America's champion 
middle-distance performers. Same 
quality construction features as 
Models T and TD. . 



of TV reception 

For television that's 
bright and clear ' 
Wherever you are . . . 
far or near 



Now, primary area reception benefits from 
Tel-a-Ray Antenna know-how! 



Butterfly Swivel-Positioned TV An- 
tenna . . . low cost, high gain . . . 
easy to adjust for best primary area 
reception . . . self- mounted on 
three-way bracket for quick instal- 
lation almost anywhere ... an all- 
channel antenna designed and 
priced for the mass market. 



HOW TO INCREASE VOLUME AND PROFITS NOW 0 7ct-<t- 0 R<Uf. America's most progres- 

. . , . . . . s ' ve antenna manufacturer, has applied to 

A huge market is opened up for you by Tel-a-Ray long-distance antennas and the Pre-Ampli- . ..... . , . . 

\a/-»u *u ~ ii * i • ■ • l. ■ I a * i_ • i_ . , the FCC to operate a UHF television station 

tier. With them, you con sell television in areas where it could not otherwise be sold success- , 

fully. For the big, established primary area market, the Butterfly has the features needed for ° n Channel 50 . . . Tel-a-Ray s research 

capturing replacement sales ... for building profits and volume against the strangest cornpeti- engineer is keeping pace with America's 

tion. These are products of the finest construction and appearance . . . ruggedly made of cor- fastest-growing industry, has developed an 

rosionproof materials and unconditionally guaranteed against wind and weather damage. Let effective UHF antenna. Such progress assures 

us send yau full details. you finer television. 

*7eC-a~1R€Up ENTERPRISES, INC. P. O. Box 332E, Henderson, K™»gclcy 

Yes . . . send me full information and descriptive Hleralufe an 

□ Models T and TD Antennas; □ Models R and PD A^flrtHij 

□ Butterfly Swivel-Positioned Antenna; Q The Pre-Amplifier. 

NAME 

COMPANY „ 

ADDRESS 



Smd t&e out fern 

far full information and 
free sales literature 
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mum output is about 2 volts. All leads 
and components to grids and plates 
should be kept well away from the chas- 
sis to insure low stray capacitance. 
Bus-bar wiring is recommended. The 
capacitor, of course, must be insulated 
from the chassis. It is mounted on a 
piece of masonit'e which serves also as 
a partition between this section and the 
crystal-oscillator section. 

Heating and consequent frequency 
drift are minimized by using an exter- 
nal power supply. Any power supply 
capable of delivering 1G0 to 300 volts 
can be used, but a regulated 150 volts 
for the two r.f. oscillators and 250 volts 
for the audio oscillator gives the best 
all-around results. 

Several filters and shielded leads are 
used to keep the power-supply cable 
from radiating. Each of the r.f. oscil- 
lators has a single-section filter, and 
all three units are fed through a 
common two-section filter. 

The care employed in shielding and 
construction resulted in gratifyingly 
low signal leakage. It amounts to about 
1 microvolt for the v.f.o. and about 
5 microvolts for the crystal oscillator, 
the latter being accounted for by 
binding-post radiation. 

Mechanically the construction was 
determined by the original layout of 
the tuning unit. The velvet vernier dial 
and the insulated coupling were left in 
place and used for the audio-oscillator 
tuning control. A paper calibrated scale 
was added to the dial for direct reading. 
The 4-position ceramic switch had to be 
mounted in the middle section. The lay- 
out of panel controls, while not entirely 
what might be desired from the stand- 
point of appearance, is functionally 
sound. 

The 11-position switch, marked crys- 
tal frequency, is located in the lower 
center part of the panel. Since, comple- 
tion of the unit I have added a 10.7- 
and a 21.25-mc crystal and labeled 
these two extra frequencies on the 
panel. The R-C values for the audio- 
frequency generator, though calculated 
for the 8-80, etc., range, proved to give 
a range of 10-100, 100-1,000, etc. (The 
exact ranges are determined by circuit- 
wiring capacitance, resistor and capaci- 
tor tolerance, and tuning capacitor 
characteristics.) The 4-position capaci- 
tor switch is the basic r.f, range 
selector, but the settings on the inductor 
tap switch allow an electronic band- 
spread of from 50 to 500 kc. Originally, 
the jack between the v.f.o, range 
switches was used for r.f, output, but 
subsequent check showed that taking- 
audio or r.f, signals from one output 
was quite feasible. 

The original panel was a very thin 
piece of aluminum which was easily 
removed. Upon completion of the instru- 
ment the underlying panel was labeled 
with Techni-cals which gave the job 
that "dressed up" look. 

The total cost of the instrument was 
about $30, including crystals. We've 
never obtained so much usefulness per 
dollar in any instrument before. 

— end — 
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SABLE! 



By A. T. PARKER 



Photofact books 



THE vacuum-tube voltmeter is a 
most useful and versatile tool to 
the service technician who deals 
with public address and audio sys- 
tems. With a little imagination and 
ingenuity mixed with a knowledge of 
the methods of applying the v.t.v.m, 
the most difficult problems can be 
solved. 

The modern v.t.v.m. measures either 
a.c or d.c. voltages. It requires essen- 
tially no power from the circuit to 
which it is connected, thus enabling 
measurement of true r.m.s. voltages in 
high-impedance circuits and true d.c. 
voltages in complicated series circuits. 

Fig. 1 illustrates a typical phase in- 
verter and output stage as found in 
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F'S- 1 — Idealized a.f. phase inverter. 

many high-quality amplifiers. The 
v.t.v.m. can be used to check the balance 
of the audio voltages applied to the out- 
put-tube grids. In this circuit it is par- 
ticularly important that the value of 
the cathode resistor in the phase in- 
verter match that of the plate resistor. 
With a constant audio signal applied 
to the input of the amplifier from an 
oscillator, the audio (a.c.) voltage ap- 
pearing on one output-tube control grid 
should be identical with that on the 
other tube's control grid. If the voltages 
from each grid to chassis differ by more 
than a few percent, the quality 'of the 
amplifier will be seriously impaired. 

There are several possible causes of 
unbalance in the circuit shown. Values 
of the grid resistors in the output stage 
should be the same. They should be 
checked with an ohmmeter and replace- 
ments selected which match in Value. 
The value of the coupling capacitor in 
series with each output grid will affect 
fche balance at low audio frequencies. 
For best results, these should be the 
same. The capac^ance of the coupling 
capacitor is chosen to have negligible 
reactance at the lowest frequency the 
amplifier is required to produce." The 
Oo-uf capacitors in Fig. 1 have a re- 
actance of approximately 31,850 ohms 
at 100 cycles per second.* 

At any given frequency of operation 

JANUARY, 1952 



the capacitor can be considered a re- 
sistor in series with the grid resistance. 
The reactance of the capacitor is thus 
indicated as Rl in Fig. 2. The grid re- 
sistor is R2. This simplified diagram 
shows how the reactance of the capaci- 
tor forms a voltage-dividing network, 
with the grid resistor as the output por- 
tion. Since the reactance of a capacitor 
varies inversely with frequency, it can 
be seen that the voltage at the grid of 
the tube would suffer if the capacitor 
value were too low and us reactance 
high at the lower frequencies ot oper- 
ation. 

Coupling and bypass capacitors 

The effectiveness of the coupling 
capacitor at all frequencies of opera- 
tion can be measured with the v.t.v.m. 
Connect an audio oscillator to the input 
of the amplifier and measure the audio 
voltage to chassis on both sides, the in- 
put and output sides, of the coupling 
capacitor. Write down the voltage meas- 
ured on each side, using different audio 
frequencies from the audio oscillator. 
As the frequency is made lower and 
lower, the difference between the volt- 
ages measured on the input and output | 
sides of the capacitor will become great- 
er. The low-frequency response of the | 
amplifier can be improved, of course, by 
using bigger coupling capacitors. 

If the coupling capacitor is leakv and 
permits d.c. to pass, the v.t.v.m! will 
detect it. Set it up to measure d.c. and 
connect it to the output side of the 
coupling capacitor. With the following 
tube removed, there should be no d.c. 
present unless the capacitor is defec- 
tive. Replacement coupling capacitors 
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Fig. 2 — Rl indicates coupling reactance. 

should be high quality, mica or paper 
insulated, with a voltage rating several 
times that of the d.c. on the plate of the 
preceding tube. 

The effectiveness of bypass capaci- I 
tors can be checked simply with the 
v.t.v.m. and an audio oscillator. With 
the oscillator connected as shown in 
Fig. 3, from grid to chassis (adjusted 
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Fig. 3— V.t.v.m. checks cathode bypass. 
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Photofact Televnion Coune. Covers TV principles, oper- 

r lT'' a AV r Tw C ?' 2,6 pages; P'°fr«ly illustrated; 8 ft 
X 11 . Order TV- 1 Onfy $3.00 

Televiiion Antennai. New 2nd edition. Describes all 
TV antenna types; tells how to select, install, solve troubles, 
iavest.me; helps you earn more. 200 pages; illustrated. 
Order TAG-1 Onfy $2.00 

Televiiion Tube Location Guide. Volume 2. Accurate 
diagrams show position and function of all tubes in hundreds 
°u ■ ' PS you d ' Q 9 n <»e trouble without removing 

cnossis. 224 pages; pocket-size. Order TGL-2 . Onfy $2.00 

Television Tube Location Guide. Vol. 1. Over 200 
pages of TV receiver tube position diagrams on hundreds 
of models. Order TGL-1 Onfy $1.50 

Making Money in TV Servicing. Tested proved methods 
of operating a profitable TV service business. Covers oil 
St P hases - Authoritative, valuable guide to success. 
Over 1 30 poges. Order MM- 1 Only $1.23 

Servicing TV in the Customer's Home. Shows how to 
diagnose trouble us.ng capocitor probe and VTVM. Short- 
cu methods help save time, earn more on outside service 
calls. Order TC-1 On/v $1.30 

1949-1930 Record Changer Manual. Vol. 3. Covers 
44 models made .n 1949, including multi-speed changers 
and wire and tape recorders. Original data based on actual 

ho^'o^ e y*™ enU 286 P°9"> 8«/ 2 x 11", paper- 
bound. Order CM-3 0n/y $£ QO 

19 ? 8 -' 1 i 9 o 4 , 9 Q C ,o a n fler Manuo1 ' Vol 2. Covers 45 models 
made in 1 948-49. Paper bound. Order CM-2 . Onfy $4.93 

1947-1948 Changer Manual. Vol. 1. Covers 40 post- 
war models up to 1 948. Order CM-1 Only $3.93 

Recording & Reproduction of Sound. A complete au- 
thoritative treatment of all phases of recording and amplifi- 
cation. 6 * 9". Order RR-1 Qf}/ $ £ 00 
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Audio Amplifiers. Vol. 3. Clear, uniform, accurate data on 
important audio amplifiers, plus full coverage of 22 FM 
and AM tuners, produced during 1950. 362 pag-s 8V2 
x 11". Order AA-3 On/y$3.9 3 

Audio Amplifiers. Vol. 2. A complete analysis of 104 
well-known audio amplifiers and 1 2 tuners made 1 949-50 
368 pages, 8'/ 2 x 11". Order AA-2 Only $3.93 

Audio Amplifiers. Vol. I. 102 amplifiers and FM tuners 
made through 1948. 352 p. Order AA-1 Only $3.93 

Auto Radio Manual. Complete service data on more than 
100 post-war auto radio models. Covers over 24 mfrs. 
350 pages, 8/2 x 11". Order AR-1 Only $4.93 

Communications Receiver Manual. Complete analysis 
of 50 popular communications models. 246 pages, 8V 7 x 
11 . Order CR-1 On/y $3.00 

Radio Receiver Tube Placement Guide. Accurate dia- 
grams show where to replace ea ch tube in 5500 radio 
models, covering 1 938-1 947 receivers. 1 92 pages pocket 
size. Order TP-1 On/yS1.23 

Dial Cord Stringing Guide. Vol. 2. Covers receivers made 
from 1947 through 1949. Shows you the one right way to 
string a dial cord in thousands of models. Pocket-size. Order 
DC * 2 Only $1.00 

Dial Cord Guide. Vol. 1. Covers sets produced 1938 
through 1 946. Order DC-1 ...Only $1.00 



Order from your Parts lobberor write direct lo 
HOWARD W. SAMS & CO., INC., 2201 E. 46th St., Indianapolis 5. Indiana 



HOWARD W. SAMS « CO., INC* 
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J to an output voltage less than the d.c. 
1 bias on the grid) and the v.t.v.m. across 
I the cathode bypass capacitor, no audio 
I voltage should be indicated. This test 

should be conducted at the lowest fre- 
I quency the amplifier is expected to re- 
I produce. If audio voltage is shown, the 

stage will be degenerative at that fre- 



ADJ TO 400CPS 

7 




pi g< | — Checking voice-coil impedance. 

quency and all lower frequencies. To 
improve the low-frequency response, re- 
place the bypass with a larger one. The 
reactance of a 20-uf capacitor at 100 
cycles is 80 ohms. Since this is small 
compared with the value of the cathode 
resistor, 3,300 ohms, the amplifier's re- 
sponse at 100 cycles should be good. 

Loudspeaker and gain 

Determining the voice-coil impedance 
of a loudspeaker to be used in public 
address systems is often a problem. 
Many speakers are not marked and the 
information is not readily available. An 
audio oscillator is connected to the 

RESISTANCE EQUAL TO INTERNAL IMPEDANCE OF MIKE OR 
PICKUP 




RESISTANCE EQUAL TO SPKR IMP 

I pig. 5 — Measuring a.f. amplifier gain. 
J speaker as shown in Fig. 4. An adjust- 
j able resistor with a maximum value of 
20 or 25 ohms is connected in series 
with the voice coil across the oscillator. 



One terminal of the v.t.v.m, is connect- 
ed to the midpoint of the two. The other 
connection to the v.t.v.m. is alternately 
shifted from point 1 to point 2. The re- 
sistor R is adjusted until the v.t.v.m. 
reads the same voltage at both points. 
Measure the resistance value of R with 
an ohmmeter. If the audio oscillator is 
adjusted to 400 cycles for this test, the 
value of R is equivalent to the imped- 
ance of the voice coil when the voltages 
are equal. 

The gain of an amplifier is easily 
measured with the v.t.v.m. The input 
power and output power as measured 
by it are converted to decibels of gain. 
Set up the amplifier as shown in Fig. 5 
with resistors to simulate the input and 
output devices. Adjust the volume con- 
trol for maximum gain. If the resistor 
in the input is intended to simulate the 
internal impedance of a dynamic mi- 
crophone it will be approximately 25,- 
000 ohms. (It is best to get exact data 
on the internal impedance of a micro- 
phone or pickup from the manufac- 
turer.) Adjust the output of the audio 
oscillator to one volt as indicated by the 
v.t.v.m. The input power is then found 
by the formula : 

W = E7R. 
Since E, the voltage is 1, E 9 is 1 X 1 or 
1. Dividing by 25,000 gives an input 
power of .00004 watts. For convenience, 
this might be called .04 milliwatt. 

Supposing the output load resistor is 
made equal to a speaker impedance of 
8 ohms, the output power can be com- 
puted in the same way. If the v.t.v.m. 
reads, say, 13 volts across the 8 ohms, 
the power output is 13 X 13 (or 16 ) 
divided by 8. This gives 21 watts outp t. 

The output power divided by the in- 
put power is the "power ratio" and will 
(Continued on page 115) 




Fig. 6— This chart simplifies conversion of power and voltage ratios to decibels. 
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low cost 
replacement 
speakers 
by Jensen 
...foremost 
in advanced- 
design 

loudspeakers 



I* Manufactured especially for low- 
cost replacement and utility appli- 
cations by Jensen— World's fore- 
most producer of advanced-design 
loudspeakers— VIKING speakers 
embody the same engineering and 
production skills which go into 
every Jensen product. 

1 Ask for VIKING by Jensen when 
yo j need dependable performance 
at lowest cost— line includes 12 
models from 3VT to 12" with 4" x 6", 
5" x 7" and 6" x 9" ovals, all P. M. 
Accessory bracket set solves serv- 
ice installation problems. 



en*en 



MANUFACTURING COMPANY 

Division of the Muter Company 
Export Deportment at the factory 
6601 S. Laramie * Chicago 38, Illinois 
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OUTSTANDING PERFORMANCE 
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best of scopes will 
show traces like 
these) — and the 
0-7 really comes 
I through. 
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A STATEMENT FROM 
SIMPSON ELECTRIC CO. 

WtVTwifthlte^" * their Heath- 
standard of fctl meUr SCanty The* " 6W t» 

ment. "eathkit Meter Move- 

SIGNED 

SIMPSON ELECTRIC CO. 



HEATHKJT PRECISION RESISTORS _ o | 

Where exact resistance vahies ^J^V'? 
instrument finest resistors wad- 

no effort in supply^' ne manu factured by 
"ole. Precision resistors as m 
Continental Carbon Inc.. » Arm y-Navy) 
„" . t he rigorous JA^ 1 J • e extremely 

Hcathkits. 



NEW STYLE AND BEAUTY 

fhat's tiS'lJSFS*' J Ct f «n«ional - 
mat s the trend of today — and Heath- 
Us are nght up to the minute No 
the cut showmg the new V-5 and AV-T 

'font panel and rear cover sJide r.Vhr 
jessed flan£ V « he c5se 
*S2fe ei,mina »n* sharp edges and 

aren n -t Cd -s^l?' r$ - ^ C 8! 
men s Vu' ■ ° r mo «nted" instru- 
K ,7 hcy i C L movcd abo «t on the 
i 3 J ot and thus tlic new compact 

A am l Spc ^ 3lly Signed cabinets 
— Another 1952 HcaThkit fca JS 



A STATEMENT FROM 
CHICAGO TRANSFORMER 

H ^Ws success is readily understand 

^s^&S? £S,ablished )OT 

chIcago transformer division 

Essex Wire Corporation 
vi c S e.^e < s™e E n,£^ e s Manager 



COUEGES USE HEATHKITS 

Heathers are rhl , ° ncs ~~ 

l «! ^"ipme^t at W Cf f ° 
bc.ng rugged deinS ki Cosr * P ius 
curate. Tract ^P en ? a ble, ancj ac . 

? bfa 'n a first hl^ eathk,ts ro 
knowledge of f L r h 3 nd . w °'Wng 
f o.fi« the p™ ic T Pmen ! an * 
gamed by com A • ex P^'ence 
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• New "spot shape" control for spot adjustment — to give really sharp 
focusing. 

• A total of ten lubes including CR tube and five miniatures. 

• Cascaded vertical amplifiers followed by phase splitter and balanced 
push-pull deflection amplifiers. 

• Greatly reduced retrace time. 

• Step attenuated — frequency compensated — cathode follower vertical 
input. 

• Low impedance vertical gain control for minimum distortion. 

• New mounting of phase splitter and deflection amplifier tubes near CR 
tube base. 

• Greatly simplified wiring layout. 

• Increased frequency response — useful to 5 Mc. 

• Tremendous sensitivity .03V RMS per inch Vertical - .6V RMS per inch 
Horizontal. 

• Dual control in vernier sweep frequency circuit — smoother acting. 

• Positive or negative peak internal synchronization. 



, Teed 

twodtticrt a scoi*' n mill- 

pitching w f uCllC y con 

parts, ph« a * 
manual- 



Shipping *»• 



|50 



The performance of the NEW, IMPROVED, 
HEATHKIT 5" OSCILLOSCOPE KIT is truly 
amazing. The 0-7 not only compares favorably 
with equipment costing 4 and 5 times as much, but in many cases literal- 
ly surpasses the really expensive equipment. The new, and carefully en- 
gineered circuit incorporates the best in electronic design — and a multi- 
tude of excellent features all contribute to the outstanding performance 
of the new scope. 

The VERTICAL CHANNEL has a step attenuated, frequency com- 
pensated vertical input which feeds a cathode follower stage — this 
accomplishes improved frequency response, presents a high impedance 
input, and places the vertical gain control in a low impedance circuit for 
minimum distortion. Following the cathode follower stage is a twin triode 
— cascaded amplifiers to contribute to the scope's extremely high sensi- 
tivity. Next comes a phase splitter stage which properly drives the push- 
pull, hi-gain, deflection amplifiers (whose plates are directly coupled 
to the vertical deflection plates). This fine tuhe lineup and circuitry 
give a sensitivity of .03V per inch RMS vertical and useful frequency 
response to *> Mc 

The HORIZONTAL CHANNEL consists of a triode phase split- 
ter with a dual potentiometer (horizontal gain control) in its plate 
and cathode circuits for smooth, proper driving of the push-pull 
horizontal deflection amplifiers. As in the vertical channel, horizon- 
tal deflection amplifier plates are direct coupled to the CR tube 
horizontal deflection plates (for impro\ed frequency response). 
. The WIDE-RANGE SWEEP GENERATOR circuit incorporates 
a twin triode multivibrator stage for producing a good saw-tooth 
sweep frequency (with faster retrace time). Has both coarse and 
vernier sweep frequency controls. 

And the scope has internal synchronization which operates on- 
either positive or negative peaks of the input signal — both high 
and low voltage rectifiers — Z axis modulation (intensity modu- 
lation) — new spot shape (astigmatism) control for spot ad- 
justment — provisions for external synchronization — vertical 
centering and horizontal centering controls, wide range focus 
control — and an intensity control for giving plenty of trace 
brilliance. 

The Model 0-7 EVEN HAS GREAT NEW MECHANICAL 
EFATURLS — A special extra-wide CR tube mounting bracket 
is provided so that the vertical cascade amplifier, vertical phase 
splitter, vertical deflection amplifier, and horizontal deflection 
amplifier can mount near the base of the CR tube. This per- 
mits close connection between the above stages and to the 
deflection plates,- distributed wiring capacity is greatly re- 
duced, thereby affording increased high frequency response. 
The power transformer is specially designed so as to keep 
its electrostatic and electromagnetic fields to a minimum 
' — also has an internal shield with external ground lead. 
You'll like the complete instructions showing all details 
for easily building the kit — includes pictorials, step-by- 
step construction procedure, numerous sketches, schematic, 
circuit description. All necessary components included — 
transformer, cabiner, all tubes ( including CR tube) , com- 
pletely punched and formed chassis — nothing else to buy. 
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A real beautr — you'll have only hignest praise for this NEW MODEL 
VACUUM TUBE VOLTMETER. Truly a beautiful little instrument — and 
it's more compact than any of our previous models. Note the new rounded 
edges on the front panel and rear cover. The size is greatly reduced to occupy 
a minimum of space on your workbench — yet the meter remains the same 
large size with plainly marked scales. 

A set of specially designed control mounting brackets permit calibration 
to be performed with greatest ease — also makes for ease in wiring. New 
battery mourning clamp holds ohms battery tightly into place, and base 
spring clip insures a good connection to the ohms string of resistors. 

The circuitry employs two vacuum tubes — A duo diode operating when 
AC voltage measurements are taken, and a twin triode in the circuit at all 
times. The cathode balancing circuit of the twin triode assures sensitive 
measurements, and yet offers complete protection to the meter movement. 
Makes the meter burn out proof in a properly constructed instrument. 

Quality components are used throughout —1% precision resistors in 
the multiplier circuit — conservatively rated power transformer — Simpson 
meter movement — excellent positive detent, smooth acting switches — 
sturdy cabinet, etc. 

And you can make a tremendous range of measurements — V2V to 
1000V AC, V2V to lOOOV DC, .1 to over 1 billion ohms, and DB. 
Has mid-scale zero level maiking for quick FM alignment. DB scale in 
red for easy identification — all other scales a sharp, crisp black for 
easy reading. 

A four position selector switch allows operator to rapidly set the in- 
strument for type or reading desired — positions include ACV, DC+V, 
DC-V, and Ohms. DC — position allow negative voltage to be 
rapidly taken. Zero adjust and ohms adjust controls are conveniently 
located on front panel. 

Enjoy the numerous advantages of using a VTVM. Its high input 
impedance doesn't "load" circuits under test — therefore, assures 
more accurate and dependable readings in high impedance circuits 
such as resistance coupled amplifiers, AVC circuits, etc. Note the 
30.000 VDC probe kit and the RF probe kit — available at low 
extra cost and specially designed for use with this instrument. With 
these two probes, you can make DC voltage measurements up to 
30,000V, or make RF measurements — added usefulness to an 
already highly useful instrument 

The instruction manual is absolutely complete — contains a 
host of figures* pictorials, schematic detailed step-by-step instruc- 
tions,, and circuit description. These clear, detailed instructions 
make assembly a cinch. 

And every part is included — meter, all controls, pilot light, 
switches, test leads, cabinet, instruction manual, etc. 



• New styling, — formed case for beauty. 

• New truly compact size. Cabinet AVa" deep by 4-11/16" wide by 7 3 /e" 
high. 

• Qucility 200 microamp meter. 

• New ohms battery holding clamp and spring clip — assurance of good 
electrical contact. 

• Highest quality precision resistors in multiplier circuit. 

• Calibrates on both AC and DC for maximum accuracy. 

• Terrific coverage — reads from V2V to 1000V AC, V2V to 1000V DC, and 
.1 to over 1 billion ohms resistance. 

• Large, clearly marked meter scales indicate ohms, AC Volts, DC Volts, 
and DB — has zero set mark for FM alignment. 

• New styling presents attractive and professional appearance. 
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No 



$550 
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KIT 



*550 



Specify tfPM VTVM 



Shi, 



*»■ 'lb. 
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SIGNAL GENERATO 

K I T 



Model SG-6 
Shipping Wt. 7 lbs 

The new Heathkit Signal Generator Kit has dozens of improvements. Covers 
the extended range of 160 Kc to 50 megacycles on fundamentals and up to 150 
megacycles on useful calibrated harmonics, makes this Heathkit ideal as a 
marker oscillator for TV. Output level can be conveniently set by means of both 
step attenuator and continuously variable output controls. Instrument has new 
miniature W tubes to easily handle the high frequencies covered. 

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The kit is 
transformer operated and a husky selenium rectifier is used in the power supply. 
All coils are precision wound and checked for calibration making only one 
adjustment necessary for all bands. 

New sine wave audio oscillator provides internal modulation and is also available 
for external audio testing. Switch provided allows the oscillator to be modulated by 
an„pxternal audio oscillator for fidelity testing of receivers. Comes complete, all tubes, 
cabinet, test leads, every part. The instruction manual has step-by-step instructions and 
pictorials. It's easy and fun to build a Heathkit Model SG-6 Signal Generator. 




CONDENSER CHECKER KIT 



f R A 



C E 




Wodel C-2 
Shipping Wt. 6 lbs. 

Checks all 

— Pf^ic All condenser 
to 1000 MFD- ALonoc f 2 0 to 500 v P d rL>ads re - 

^ fast a a - 

sistance from 10U oni cs com 

£fc« testing casy^ tr4nsfo rmcr ^ ate d p»nd and 

„^ S^BSSS --Ions fot — * - - 
all other parts. Has cic _ 



51950 

... Model T-2 
5h, pp(ng Wf ? |b$ 

£ ra ccr has now K Si * nai 
bjn ^d with ?! bcen c om- 

Jhc same hizh „ ?- m 
^ows Sl J a f ^"al«y tracer 
r « speaker^- j 0c fr0ni . an fenna 





Model TC-1 
Shipping Wt. 12 lbs. 



$2950 



TUBE CHECKER KIT 

The Tube Checker is a MUST for radio repair men. Often customers want to SEE tubes 
checked, and a checker like this builds customer confidence. In your repairing, you will have a 
multitude of tubes to check — quickly. The Heathkit tube checker will serve all these functions 

it's good looking (with a polished birch cabinet and an attractive two color panel) — 

checks 4 5 6, 7 prong Octals, Loctals, 7 prong miniatures, 9 prong miniatures, pilot lights, 
and the Hytron 5 prong types. AND IT'S FAST TO OPERATE — the gear driven, free- 
running roll chart lists hundreds of tubes, and the smooth acting, simplified switching arrange- 
ment gives really rapid set-ups. 

The testing arrangement is designed so that you will be able to test new tubes of the future 

without even waiting for factory data — protection against obsolescence. 

You can give tubes a thorough testing — checks for opens, shorts, each element 
individually, emission, and for filament continuity. A large BAD ? -GOOD meter scale 
is in three colors for easy reading and also has a "line-set" mark. 

You'll find this tube checker kit a good investment — and it's only $29.50. 
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TORY LINE HEATHKITS 



moo a AV-l 

Shipping weight 5 lbs 



$2950 



fHO NWWNCY METER KIT 

Shipping weiaht 12 tk. - 



new *%eat&&Ct 

A.C. VACUUM TUBE 

LTMETER KIT 



Now — as a Heath kit — at a~~ 
price anyone can afford, an AC VTVM. 
A new kit to make possible those sensitive AC 
measurements required by audio enthusiasts, laboratories, and experimentors. 
Here is the kit that the audio men have been looking for. Its tremendous range 
of coverage makes possible measurements of audio amplifier frequency response 
— gain or loss of audio stages — ■ characteristics of audio filters and attenuators — 
hum investigation — and literally a multitude of others. Ten ranges consisting of 
full scale .01. .03, .1. .3, 1. 3. 10. 30, 100, 300 volts RMS assure easy anc more 
accurate readings. Ten ranges on DB provide for measurements from —52 to 
+ 52 DR. Frequency response within 1 DB from 20 cycles to 50 KC 

The ingenious circuitry incorporates precision multiplier resistors fot acturacy, 
two amplifier stages using miniature tubes, a unique bridge rectifier meter circuit, 
quality Simpson meter with 200 microampere movement, and a clean layout of 
parts for easy wiring. A high degree of inverse feedback provides for stability and 
linearity. 

Simple operation is accomplished by the use of only one control, a range 
switch which changes the voltage ranges in multiples of 1 and 3, and DB 
ranges in steps of 10. 

The instrument is extremely compact, cabinet size — 4'/^" cbep x 
4-11/16" wide x lYs" high, and the newly designed cabinet makes this 
ihc companion piece to the VTVM. For audio work, this kit is a natural. 



"9 weight 12 lbs 
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MODEL IM-1 
Shipping wt. 18 lb*. 

150 



$39 ! 



has input level control a "" V'^VM to , , n w \Qt% and 



3 r r 



Builti 



the instrument. . ■ 

You won t want to oewi 



:hout this new 



and -ttr.ont means of testing 



NEW 

0 f¥eat66it SQUARE WAVE 

GEN E RATOR K I T 

The new Hcathkit Square Wave Generator Kit with its 100 KC square wave opens an entirely new 
field of audio testing. Square wave testing over this wide range will quickly-show high and low 
frequency response characteristics of circuits — permit easy adjustment of high frequency com- 
pensating networks used in vidio amplifiers — identify ringing in circuits — demonstrate trans- 
former characteristics, etc. 

The circuitry consists of a multivibrator stage, a clipping and squaring stage, and a cathode fol- 
lower output stage. Thc power supply is transformer operated and utilizes a full wave rectiher tube 
with 2 sections of LC filtering. 

As a multivibrator cannot be accurately calibrated, a provision is provided to allow the instru- 
ment to be accurately synchronized with an accurate external source when extreme accuracy is 
required. 

The low impedance output is continuously variable between 0 and 25 volts and operation is 
simple. You'll really appreciate the wide range of this instrument. 10 cycles to 100 kilocycles — 
continuously variable. Kit is complete with all parts and instruction manual, and is easy to build. 
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Model IB-IB 
Shipping Wt. 15 lbs. 



IMPEDANCE BRIDGE KIT 



This Impedance Bridge Kit is really a favor ire with schools, industrial laboratories 
and serious experimenters. An invaluable instrument for those doing electrical 
measurements work. Reads resistance from .01 Ohms to 10 meg , capacitance 
from 00001 to 100 MFD. inductance from 10 microhenries to 100 henries, dis- 
sipation factor from 002 to 1. and storage factor from I to 1000. And you don t have 
to worry about selecting the proper bridge circuit for the various measurements — the 
instrument automatically makes the correct circuit when you set up tor taking trie 
measurement >ou want. Bridge utilizes Wheatstone. Hay. Maxwell, and capacitance 
comparison circuits for the wide range and types of measurements possible. And it s sell 
powered - has internal battery and 1000 cycle hummer. No external generator required 
— has provisions for external generator if measurements at other than 1000 cycles are 
desired. Kit utilises only highest quality parts, General Radio main calibrated control. 

Mallory ceramic switches, excellent 200 microamp zero center gal- 
vanometer, laboratory type binding posts with standard M ^ch 
centers, 1% precision ceramic-body type multiplier resistors, beauti- 
ful birch cabinet and ready calibrated panel. (Headphones not 
included.) . , 

Take the guesswork out of electrical measurements — order your 
Heathkit Impedance Bridge kit today — you'll like it. 



RESISTANCE DECADE KIT 



*69 5 . 0 
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Shipp' n 9 Wt - 



4 Ibi 



An indispensable p.ecc 
„f laboratory equipment 
_ t he Heathkit Rcs.s- 
tanC c Decade Kit gives 
you resistance settings 
from 1 «o 99.999 ohms 
IN ONE OHM STEPS. 
For greatest accuracy. 
\% precision ccramic- 
body type resistors and 
highest quality cerarmc 
wafer switches arc used. 



OrWkf??^ LABORATORY 

POWER SUPPLY KITS 



No load 
25 MA 
50 MA 

Higher loads; Volt 



Variable 
Variable 
Variable 



,d comes 
anual- 



the Resistance Decade Kit has 

r 4 "TaVTa s -d constructton 
complete with all pa 

ECONOMY ... 6 WATT 

AMPLIFIER KIT 



Y This hnc Hcathkit Anv 

plificr was designed to 
^^^^^ give quality reproduction 

and yet remain low in 
price. Has two preamp 
stages, phase inverter 
stage, and push-pull beam 
power output. Comes complete with six tubes, quality 
output transformer (to 3-4 ohm voice coil), husky 
cased power transformer and all other parts. Has tone 
and volume controls. Instruction manual has pictorial 
for easy assembly. Six watts output with response fiat 
± W/i db from 50 to 15,000 cycles. A quality ampli- 
fier kit at a low price. Better build one. 



150-400V DC 
30-310V DC 
25-250V DC 
>°9« drops off proportionally 

unit ^ Heen ex»r^.i^ ,, J Thi,, 

source 
HV 



Pi 



(continuously 



output desired 
w ' <n ' n I im its out I i nod i \ ^T" 3 ' y , , va r «a We 
switch provides " oice of ™ 3 Vo,t5 M.' 
* large pja,„lv ™kcd LTV' 
meter «nip ;„j and di n-rr r-„.i:__ 
nuV in v i indl « r « eirhcr I 
Put in \ 0 Jfs or IXT r 



Itage 
} of 
■ariabJe 



. — 
direcr reading 
voltage out- 

t-omes wirh n^^ r * t . ' 




Model PS-1 

Comes Wlrh ~Z w ™™T tCM M ? nd - b V P«»ion and uilot J ich r 



20 lbs. 



panel, cabinet,' 



^eat^UC HIGH FIDELITY 

AMPLIFIER KIT 



20 WATT 




$6.95 



Model A-4 
Ship. Wt. 8 lb» 



Our latest and finest amplifier — the model A 6 
( or A-6A ) is capable of a full 20 VC atts of 
high fidelity output — good faithful reproduc- 
tion made possible through careful circuit de- 
sign and the use of only highest quality com- 
ponents. Frequency response within ± 1 db 
from 20-20.000 cycles. Distortion at ^ db 
below maximum pow er output ( at 1 000 cycles ) 
is only .8%. The power transformer is rugged 
and conservatively rated and will deliver full 
plate and filament supply with case. The out- 
put transformer was selected because of its 
exceptionally good frequency response and 'vide 
range of output impedances (4*8-16-150-600 
ohms). Roth arc Chicago Transformers in 
drawn steel case for shielding and maximum 
protection to windings. The unit has dual tone 

Sis ?o set .he output for the tonal quality dff. - treble ™^ rotates up 
to 15 db at 10,000 cycles — bass control gives bass boost up to 10 db at : W_ 
Tube complement consists of 5U4G rectifier. 6SJ7 vohage ampl.fier 6SN7 
and phase solitter. and two 6L6 s in push-pull output Comes complete »ith all parts 
and detailed construction manual. (Speaker not mc uded. ) c#t . „ r . . f 

MODEL A-6: For tuner and crystal phono inputs. Has two position selector switch for 
convenient switching to type of input desired. 
MODEL A^Featuresan added 6SJ7 stage < preamplifier ) for operating from variable 
rXtance bridge P hono pickup, mike input, and either tuner % standard crystal phono 
pickup. A three position selector switch provides flexible s* tch ng. $35.50 
r r Shipping wt. la lbs. 




Shipping 



YOU SAVE BY ORDERING DIRECT fROM M A N U f A CT U R tR-U S f ORDtR BLANK ON LAST PAGE 



ll 



ftrotf ACtMt 
OCKE IMTEtNATIOMAl CO IP. | 1 V 

Uf.40tt.tT. K / JfC/ 

NfW YORK CITY (U) [ 




BENTON HARBOR 20, MICHIGAN 

RADIO-ELECTRONICS <or 
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Model BE-3 
Shipping Wl. 17 lbs. 



NEW 1952 'ZfieatAAtf' 

BATTERY ELIMINATOR 

KIT 



• Can be used as battery charger. 

• Continuously variable output 0-8 Volts — not switch type.^ 

• Heavy duty Mallory 17 disk type magnesium copper sulfide rectifier. 

• Automatic overload relay for maximum protection. Self-resetting type. 

• Ideal for battery, aircraft and marine radios. 

• Dual Volt and Ammeters read both voltage and amperage continually - no 
twitching. 

The new Heath kit Mod si BE- 2 incorporates the best. Continuously variable out- 
put control is or the variable transformer type with smooth wiper type contacts 
1 here, are no switches or steps and voltage between 0 and 8 Volts is available 
at W Amperfis continuous and 15 Amperes intermittent. Maximum safety from 
overloads and shorts provided by automatic overload relay which resets itself 
when overload is removed. 

The new rectifier is £ 17 plate Mallory magnesium copper sulfide tjpe This 
the most rugged type available for long trouble-free use 

Output is continuously metered by both a 0 - 10 Volt Voltmeter and a 0 - 15 Amp 
Ammeter, bhorted vibrators indicated instantly by ammeter. 

Equip now for all types of service — aircraft — marine — auto and battery radios 

this inexpensive instrument vastly increases service possibilities — better be ready -vhen 
the customer walks in. 



S ,NE AND SQUARE WAVE 

AUDIO GENERATOR KM 

Designed ^rfiSi.'SW 
and deP™^' 1 ^. 0 ,n m « needed wave 
B ^J°Ut % V°u? fingertips - the 
shapes "8™,'" h ' aua rc wave, 
sine wave and the ** ul d plainly, call; 

The range sw itch ana f y and 
bra.ed frequency scale g*c v ou|pu( 

,he instrument lor ^ . h con . 

sistance. . 2 0 to 20.000 

Coverage « ttpm m i n imum 




r H e new ^T~77~, 

Precision po rtaM K'T 



Hiuuci ' 

Shipping Wf. 15 lbs. 

*34 5 . 0 



aes/gned battel ' 5pec, ^Y 

etc. F met <* move m e nt 

!-">ms r an „ p n " 5000V 
300.000. R an ; 3 °? an ''0-' 

P' c .re instruct o„/ ro '" J com. 
J^d^Srams 5 and Pic- 




NEW 



T.V. ALIGNMENT GENERATOR KIT 

ellent TV Alignment Generator designed to do TV service wort on.viri* L 



Here i$ an excellent TV Alignment Generator designed to do TV service work auicklv 

A mearo?^- ^ ^ ^ ^ n ^ Conjunction with an okmK pro- 
vides a means of correctly aligning television receivers 

of T^oQoTr^/snf 'i?X C X Y mod u ula ^/;«nal covering, in two bands, the range 
WELL A S^?F ^REQUENC IES ARE CO vi RED ^ ALLOCATED TV CHANNELS AS 
f^ n v^ S K rPt,0n 7^ /requency marker covers from 20 to 75 Mc. in two ranges — there- 
rtilZS^iX!** COnVemem mCanS ° f frCqUCnCy Checkin ^ of -atpendentof 

Sweep width is controlled from the front panel and covers a sweep deviation of 0-12 

a"j • C 5weep you could Possibly need or want. 

And still other excellent features are: Horizontal sweep voltage 
available at the front panel (and controlled with a phasing con- 
trol — both step and continuously variable attenuation for scttinc 
the output signal to the desired level — a convenient instrument 
stand-by position — vernier drive of both oscillator and marker 
tuning condensers — and blanking for establishing a single trace 
with base reference level. Make your work easier, save time, and 

Generator now? ~ 0tdeg >0Ur Heathkit TV Ali *~ 



Model TS-2 
Shipping Wt. 20 lbs. 



539SO 




YOU SAVE BY ORDERING DIRE CT FROM MAN UFA CTURER — USE ORDER BLANK ON LAST PAgT 



i\ 



I0CKE INTERNATIONAL COtf. 

13 I. 40tt> ft. 

NIW TOM CITV (I*) 



~7He 




BENTON HARBOR 



MICHIGAN 
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<caiUcf RECEIVER & TUNER KITS for AM and FM 




S U P E R H 



TWO HIGH 
E T R O D Y N 



quality 'ZfeatAfaf 
E RECEIVER KITS 



Two excellent Heathkits. Ideal for schools, replacement of worn out receivers, amateur and custom installations. 

Both are transformer operated quality units. The best of materials used throughout — six inch calibrated slide rule dial -— quality 
power output transformers — dual iron core shielded. I F. coils — metal cased filter condenser The chassis has phono input jacks, 1 10 Volt 
output for phono motor and there is a phono-radio switch on panel. A large metal panel simplifying installation in used console cabinets 
is included Comes complete with rubes and instruction manual incorporating pictorials and step-by-step instructions (less speaker and 
cabinet). The three band model has simple coil turret which is assembled separately for ease of construction. 




FM TUNER KIT 



Model FM-2 
Ship. Wt. 9 lbs. 



$22 5 . 0 



TRUE FM FROM 

The Heathkit FM Tuner Model FM-2 was designed for best tonal reproduction. The 
circuit incorporates the most desirable FM features — true I'M. 

Utilizes S tubes: 7E5 Oscillator, 6SH7 mixer, two 6SH7 IF amplifiers, 6SH7 limiter, 
two 7C4 diodes as discriminator, and 6X5 rectifier. 

The instrument is transformer operated making it safe for connection to any type 
receiver or amplifier. Has ready wound and adjusted RF coils, and 2 stages of 10.7 Mc IF 
(including limiter). A calibrated six inch slide rule dial has vernier drive for easy tun- 
ing. All parts and complete construction manual furnished. 



HEATH COMPANY 

BENTON HARBOR 20, 

MICHIGAN 



BLANK 



SHIP VIA 

□ Parcel Post 
Q Express 

□ Freight 

□ Best Way 



Quantity 


Item 


Price 


Quantity 


Item 


Price 




Heathkit Oscilloscope Kit — Model 0-7 






Heathkit H.V. Probe Kit - No. 336 






Heathkit VTVM Kit - Model V-5 






Heathkit R.F. Signal Gen. Kit -Model SG-6 






Heathkit FM Tuner Kit - FM-2 






Heathkit Condenser Checker Kit — Model C-2 






Heathkit Broadcast Receiver Kit — Model BR-1 






Heathkit Handitester Kit — Model M-l 






Heathkit Three Band Receiver Kit— Model AR-1 






Heathkit Power Supply Kit — Model PS-1 






Heathkit Amplifier Kit — Model A-4 






Heathkit Resistance Decade Kit — Model RD-1 






Heathkit Amplifier Kit - Model A-6 (or A-6A) 






Heathkit Impedance Bridge Kit — Model IB-IB 






Heathkit Tube Checker Kit - Model TC-1 






Heathkit A.C. VTVM-KIT - Model AV-1 






Heathkit Audio Generator Kit — Model AG-7 






Heathkit Intermodul. Analyzer Kit— Model IM-1 






Heathkit Battery Eliminator Kit — Model BE-2 






Heathkit Audio Freq. Meter Kit — Model AF-1 






Heathkit Electronic Switch Kit — Model S-2 






Heathkit Square Wave. Gen. Kit — Model SQ-1 






Heathkit T.V. Alignment Gen. Kit — TS-2 












Heathkit Signal Tracer Kit — Model T-2 












Heathkit R.F. Probe Kit - No. 309 










On Parcel Post Orders, include postage for weight shown and insur- 
ance. (We insure all shipments.) 

On Express Orders, do not include transportation charges — they 
will be collected by the Express Agency at time of delivery. 

ALL PRICES SUBJECT TO < 


Enclosed find □ Check □ Money Order for . 

Please ship C.O.D. □ Postage enclosed for lbs. 

:hange without notice 



I 



ROCk'f INTERNATIONAL CORP, 

13 f . 40lh ST. 
NEW YORK CITY (16) 



BENTON HARBOR 20, MICHIGAN 
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Servicing— Tost Instruments 



give the gain of the amplifier in decibels 
by the formula: 

db = 10 log U) X power ratio. 

A decibel chart 

Rather than go to the trouble of find- 
ing the log and working this out the 
hard way, the chart of Fig. 6 is sup- 
plied to make it simple. Locate the pow- 
er ratio on the upper scale and read 
opposite it the gain in db. For power 
ratios, read the upper set of db figures. 
For the example we have chosen, the 
power ratio is 21 divided by .00004, or 
525,000 to 1. Find 525,000 on the sec- 
ond scale and read opposite it approxi- 
mately 57.3 db. The gain of the ampli- 
fier is 57.3 db. For convenience, the 
equivalent values of powers of ten are 
shown in Table I. 

If the amplifier has the same imped- 
ance at both input and output, such as 
the 600 ohms used commonly in line 
amplifiers, the task of determining gain 
is considerably simpler. The gain of 
such an amplifier can be figured from 
the ratio of the voltages appearing 
across the input and output without 
converting to power ratios. Using the 
same setup as shown in Fig. 5, measure 
the two voltages. Divide the larger volt- 
age by the smaller one. This data can 
be used to determine gain by the 
formula: 

db = 20 log, 0 X voltage ratio. 
Again, instead of working it out, refer 
to Fig. 6. Using the lower set of db 
figures, read the gain opposite the volt- 
age ratio. For example, if the voltage 
across the input is 1 volt and the volt- 
age across the output is 200, the voltage 
ratio is 200/1 or 200. Locating this 
ratio in the chart will show a gain of 
46 db opposite the ratio. 

The over-all fidelity of the amplifier 
can be measured by plotting the gain 
as measured by these methods at a 
number of frequencies. For example, 
plot the gain at: 

100 cycles 1,000 cycles 7,000 cycles 
300 1,500 10,000 

500 3,000 15,000 

700 5,000 20,000 

The variations in gain in db with ref- 
erence to the gain at 1,000 cycleh indi- 
cate the over-all fidelity of the system. 

As indicated briefly in this article, 
the uses of the v.t.v.m. in servicing and 
designing public address systems are 
many. The enterprising service techni- 
cian can use it to determine the effec- 
tiveness of negative feedback, the re- 
sponse and gain of amplifiers, stages or 
transformers, to measure hum, measure 
the effectiveness of bypass and coupling 
capacitors, measure power output, and 
for other needs. 




Powers of Ten 
I 

10 

10^ 
10- 

104 

I(P 

10- 
106 
10" 

lOio 

ion 

1012 



Table I 



end— 



Numerical Value 
I 

10 

100 

1000 

10,000 

(00,000 

1 ,000,000 

10,000,000 

100,000,000 

1,000,000.000 

10,000,000,000 

100,000,000,000 

1,000,000,000,000 



greatest adventure of our time! 

Despite 101 days, of salt spray and 
even total immersion, a National 

transmitter and receiver kept the world-famed Kon-Tiki Expedition 

in touch with the world! Now the same rugged dependability is yours 

in the amazing the 

"Mighty Midget" broadcast and 

shortwave receiver (540 Acs. to 

30 mcs.). Measures only 11" x 

T x 7" '. Write for details and 

name of nearest supplier! 




TV CONVERSION ARTICLES APPEARING 
IN PAST ISSUES OF R-E 

Replacing Picture Tubes in Television Receivers Oct., 1949, 

Revamping a 630-Type TV Set j an . ( 1950', 

Big-Tube Conversions are Profitable Jan., 1951, 

Video Slave for Remote Televiewing April, 1951, 

Converting to Bigger TV Tubes May, 1951, p. 24 

Slave Unit Simplifies 7-inch Conversion Jobs Aug., 1951, p. 22 

Special Problems in TV Conversions Aug., 1951, p. 26 

Profitable Conversions with Rectangular Tubes (Part I) Aug., 1951, p. 28 

Profitable Conversions with Rectangular Tubes (Part II) Sept., 1951, p. 22 

TV Conversion Components Aug., 1951, p. 30 

Conversion — A Practical Approach Sept., 1951, p. 24 



p. 28 
p. 38 

IP. 50 
P. 24 
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Photo H — Building nftrnowly escaped fire. Line at right is rotator control cable. 




Photo 0 — Where injury took place. Mashover could well have had fatal results. 



AIT ph nt 08 courtesy Xationnl F>rc )*rolcriion Amoointton 



Safety First 

and 
TV Antennas 

The need for forethought 
and care in T) antenna in- 
stallations is dramatically 
illustrated in the photos 

SAFETY precautions often take 
second place to signal strength 
when a television antenna is in- 
stalled. The accompanying photo- 
graphs show that "safety first" is just 
as applicable to television antennas as 
to any of the other appliances and 
equipment with which we have to live. 
Even less excusable are the cases where 
an antenna is installed dangerously be- 
cause of carelessness or the pure ig- 
norance and incompetence of inexperi- 
enced workers. 

The antenna pictured in Photo A 
was mounted on a tall pole and not 
properly guyed. A moderate storm was 
sufficient to cause it to fall into the 
electric wires running past the house. 
Considerable damage was done to the 
side of the building, as shown in Photo 
B, and the lady of the house was se- 
verely burned on the face and aims 
as she was standing in front of the 
sink in Photo C. (Investigators believe 
the current was trying to reach ground 
through a path from the sanitary stack 
vent pipes to the water pipes, causing 
the flashover at the sink.) 

These photographs are the highlights 
of a booklet published by the National 
Fire Protection Association of 60 Bat- 
terymarch St., Boston, Mass, and illus- 
trate only one of the ways that hazards 
of death may be introduced into a tele- 
vision antenna installation. Next to 
mechanical risks, such as attaching to 
chimneys in such a way that antenna 
and chimney are likely to come down 
together in the next severe storm — 
lightning is probably the greatest dan- 
ger. Arresters and ground wires are 
very frequently so installed as to make 
them useless or worse. For example, 
"grounding" to the top of a sanitary 
stack vent pipe may result in serious 
life and lire hazards. Arresters can 
be so installed as to give adequate 
protection, or in such a way as to be 
almost useless, or even to expose at 
least the receiver to severe damage. 
The booklet, which sells at 25c, is well 
worth the attention of all television 
installation men and television service 
contractors. 

end 
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Use Wire Tables 
In Service Work 

By VFRGNIAUD H. RICHARD 



Many service technicians believe that 
the only information they can get out 
of a wire table is that relative to sizes, 
current-carrying capacities, and types 
of insulation of wires for coil and trans- 
former design. The wire table, they feel, 
was made up originally for electricians 
and only mere gleanings are useful to 
the radioman. A great deal more can be 
gotten out of wire tables. How much de- 
pends entirely upon the kind of table 
used and the ingenuity of the service 
technician. 

The helpful wire table gives, in ad- 
dition to the usual data (gauge num- 
ber, diameter in mils, circular mils area, 
type of insulation, current-carrying ca- 
pacity, feet per pound), turns per linear 
inch and per square inch and ohms per 
1000 feet for the different sizes of wires 
and types of insulation. The following 
are some cases in which the table will 
come in handy for computations and 
calculations: 

1. We have on hand a 0-1 ma meter 
whose range is to be increased to 10 
milliamperes. Upon calculation, we find 
that the required shunt must have a re- 
sistance of 3 ohms. The uninventive man 
will be stuck if he does not have some 
resistance wire, whereas if re consults 
a good wire-table he will be rewarded 
for his investigation. Assume further 
that we find in the usual junk box some 
No. 38 enamel wire. The table reveals 
that 1,000 ft. of No. 38 wire has a re- 
sistance of 672.6 ohms. The resistance 
being proportional to the length, our 
shunt is then: 1000 x 3/672.6 = 53 17/32 
inches long. Now we must find out if 
our wire is capable of carrying the 9 
milliamperes without undue heating. 
Upon consultation the table says O.K. 
and there is our shunt. (The nearer the 
maximum current-carrying capacity of 
the wire is to the required ma range, the 
less bulky will be the shunt.) 

2. Having a certain quantity of wire 
of unknown size taken from an old 
transformer, we decide to use it to build 
a coil. How can we find the wire size, 
no micrometer and no wire gauge being 
handy? Here again the table comes to 
the rescue All we have to do is to wind, 
closely, enough turns on a pencil or 
other convenient dowel to fill in one 
inch (previously marked off). Suppose 
we find x turns and our wire is enamel 
coated. The wire table will specify that 
the enamel wire whose turns per linear 
inch amount to x is No. y. If the wire 
is very fine, some convenient fraction 
of an inch should be chosen to save time 
and avoid eye strain and confusion. 

(The technician or experimenter may 
wish to build up a library of pieces of 

JANUARY, I 952 
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^NEW! 
MULTI- 
SONANT DIPOLE 

PAT. PENDING 



$S COMBINATION YACI ANTENNA 

Now! for the first time — a TV antenna with all these powerful advantages. 



Just a few Yagi antennas cover the entire 
high and low bands. 

All the elements work in their true fashion and 
do not double in purpose, such as a driven 
element acting as a parasitic with a loss of 
efficiency. 

When the multi-resonant dipoie is incorpo- 
rated in the Yagi antenna as a driven ele- 
ment the antenna assumes the aspect of two 



or more separate Yagi antennas in one. 
It eliminates troublesome and frequency sensi- 
tive phasing lines. 

It can be peaked in performance to any 
number of channels if desired, since it is not 
restricted to just a few channels as is the 
case of modified designs. 
In relation to size and gain, it is unequalled. 
It is light, rigid, and easy to install. 



The following models and their peaked channels are K-36 (channels 3 & 6); K-45 (channels 4 & 5) ; 
K-79 (channels 7 & 9); K-II3 (channels II & 13). This antenna also responds to adjacent charnels. 
Additional channels combinations can be made with the same outstanding features, to meet the 
requirements of almost any territory. 

The Multi Resonant Dipoie Combination Yagi Antenna is the only true answer to difficult reception 
problems. Order today from your jobber or write for prices and descriptive folder. 

WELLS & WINECARD "TSZS&SRSLr* 



""JUNIOR SUPER-METER 

THE MOST COMPLETE AND COMPACT 

MULTI-SERVICE INSTRU- 
MENT EVER DESIGNED! 

Measures: 




Voltage 
Capacity 



Current 

Reactance 

Decibels 



Resistance 
Inductance 



Handsome round cornered mold- 
ed bakelite case 3 l /g" x 5 7 /%" x 
2 l /^ ff complete with all test leads 
and instructions. 



% 1\ 



Plus Good-Bad scale for checking the 
quality of electrolytic condensers. 

Specifications: 

D.C. Volts: 0-7.5/75/150/750/1500 Volts. 
A.C. Volts: 0-1 5/ 1 50/300/ 1 500/3000 Volts. 
Resistance: 

0-10,000/100,000 ohm-. 0-10 Mgms. 
D.C. Current: 0-7.5/75 Ma. 0-7.5 amps. 
Capacity: .001 Mfd.— .2 Mfd. .1 Mfd. 

—20 Mfd. 
Electrolytic Leakage: Reads quality of 
elecfrolytics at 1 50 Volt test potential. 
Decibels: —10 Db. to +18 Db. +10 
Db. to f 38 Db. +38 Db. to +58 Db. 
Reactance: 15 ohms — 25 K ohms 15 K 

ohms — 2.5 Megohms. 
Inductance: .5 Henry — 50 Henries 30 
Henries — 10 K Henries. 



.40 



SOLD ON EASY PAYMENTS 
AT THE NET CASH PRICE 

No interest or carrying charges added. Simply remit $3.40 with order, pay 
balance $4.00 per month for four months. 

MOSS ELECTRONIC DIST. CO., INC. 



Dept. B-b. 38 Murray St.. New York 7, N. Y. 
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£asy to install* , i Easy to Adjust 




Likr Lhr prtn -rlinil Rltfltjft trupi o 

l-r Mr r Mil. trip 1 UhUML'J TO l.f.' li .ir 

INDIANA"^ F-ZEE-ON ion Imp* 
■ rc brllcr Euu. Strt ji'eiiirn lik# ihrm 
>M^jup.r t,-/KL-UN tan Ik- eU|if»-d -j i t 
ihe (ubr nitflc and adjusted in 
uatU tt^fr fctif hand. Tlirr*-'-! no 
manual rUmp - )m\ mir fpintiNi'l 

[ki£F*-f 4hf pCrTEIfeU ThC It1 1 > 11 1 UKPI' 

'"unite ihat 4£rip- mi lip utuI *1Uj? nUi. 



E-Zt!E-UN pro*iilr* i«i rvrrr riiHit- 
nHi<- fti! Id u-Hlli-rn tluii rf-ulfr in 
I. il^i Iv r, FRhff! uuifwrm pirlurr >l«-li> 
.r : i.i.i I I h r in - pii'turi' tube ncrk 
miiJ funi:linn cffirirulU oh lar^ ami 
-nijkll lubr?_ b-ZEE-Otf Ion Tttpf arr 
id^al fur ^r^icinp nfder st l+ or fr>r 
iisnivrrsinri Jubn, Tim ««■ ulrnaif* 
lamia rd ^cftitpiTVK'nl ml many n^w 

TV r*Jfl. HHIH 



I wo 



c/isy re mum 

Each E-ZEE-ON Ion Trap is protected in a 
compact package that takes hut little space 
in your service kit. An instruction sheet is 
included with each unit. 

Your jobher now has these better ion traps; 
look for the colorful E-ZEE-ON counter-top 
display carton. Write for de- 
scriptive folder. E-ZEE-ON ^§^1 
Ion Traps are made by the 
world's largest producer of 
permanent magnets . . . 





THE INDIANA STEEL PRODUCTS COM PA NT 

Specialists in Pfldtfluje d Energ? Since I*WS 

VALPARAISO, INDIANA 



OPPORTUNITY AD-LETS 

Advertisements In this section cost 35c a word for 
each insertion. Name, address and initials must be 
included at the above rate. Cash should accompany all 
classified advertisements unless placed by an accredited 
advertising agency. No advertisement for less than ten 
words accepted. Ten percent discount six issues, twenty 
percent for twelve issues. Objectionable or misleading 
advertisements not accepted. Advertisements for Feb. 
issue must reach us not later than December 21, 1951. 
Radio- Electronics, 25 W. Broadway. New York 7. N, Y. 
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wire of known sizes, either discovered 
by the method above or taken from a 
marked spool. These can be cemented at 
one end to a piece of xvhite card and 
wire of unknown size calibrated by hold- 
ing it parallel and close to the known 
pieces for comparison. It is surprising 
how much difference there is between 
No. 36 and No. 38 when both are held 
close together. — Editor) 

3. Coils in the high-frequency stages 
of receivers usually have such low re- 
sistance as to be continual puzzles to the 
service technician unless he has a dia- 
gram of the set with these resistances 
indicated. In close-wound single-layer 
coils the problem is solved without a 
circuit drawing. First the size of the 
wire is found as above, by measuring 
the length of the coil and counting the 
number of turns. The next step is to 
calculate the length of the wire by mul- 
tiplying the circumference of the coil 
by the number of the turns. This done, 
we refer again to the table which gives 
us the resistance per 1,000 feet for that 
size of wire, and compute the ohmic 
value for the given length. The result 
is then compared with the ohmeter's 
reading and we have an exact idea of 
the coirs condition. 

4. The table is again useful in re- 
placing filament, bleeder, cathode, and 
other resistors of low values. Calculate 
the resistance and wattage required. 
The necessary data are the following: 
voltage of the source, voltage and cur- 
rent ratings of the load. It is under- 
stood, naturally, that the source is able 
to furnish the required energy. The re- 
sistance being calculated according to 
Ohm's law, the next step is to find what 
size wire is capable of handling the am- 
perage without overheating. Then the 
length is easily computed. 

5. The wire table and a quantity of 
wire of small sizes may help — in an 
emergency — to recalibrate cheap instru- 
ments using carbon resistors. If the 
original resistors are burned out or are 
far from their original values, the wire- 
wound calibrating resistors should be 
used in their stead. 

6. The table again can help find the 
internal resistance of meters. Carbon 
resistors being unreliable on account 
of their tolerances, wires of sufficient 
resistance are preferable. Use is then 
made of the formula: 

Rm = Rs x n-1, 
where Rm = the internal resistance of 
the meter that it is required to find, 
Rs = the resistance of a piece of wire 
calculated with the the help of the table, 
and n = the number of times that the 
meter's reading is multiplied. If a piece 
of wire is cut which will exactly double 
the meter reading, n = 2, and Rs then 
equals 2-1 (in other words, has the 
same resistance as the meter). 
(Wire also has a certain tolerance in 
its manufacture, especially in the 
smaller sizes, therefore precision re- 
sults are not to be expected from cal- 
culated wire resistors. Shunts of copper 
wire should be of a wire large enough 
to avoid heating in normal use. The 
resistance of copper changes appreci- 
ably with heat. — Editor) 
— end— 
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Timer for Long Intervals 




Rear of timer (left) shows ratchet relay on left and battery in foreground. Front view (right) shows the brush and com- 
mutator added to the relay. A second 43 tube replaced the 25 Z5 (see Fig. 1) as a line dropping resistor on the 117-volt line. 



N ALMOST every home there is a use 
for a timing" device such as this. The 
one I have constructed is used for 
cutting off a window fan after a 
definite time interval. 

This eliminates an unnecesary, grop- 
ing trip out of bed, and allows me to 
slumber undisturbed. 

The timer is very simple and not very 
expensive. I used only three tubes in its 
construction. See Fig. 1. V3 could be 
omitted by substituting a 220-ohm re- 
sistor in place of R8. The timer can be 
set for intervals from a fraction of a 
second to approximately 25 minutes by 
adjusting Rl, R2, R7, and R5. 

V2 is used to obtain positive voltage 
for the plate and screen of VI and nega- 
tive voltage for charging Cl (two 8-uf 
oil-filled, 600-volt capacitors wired in 




1 — Timer diagram. To omit V3, change R8 to 220 ohms. Fig. 2 — Drawings showing construction of ratchet relay. 
JANUARY, 1952 



parallel) and biasing the grid of VI 
beyond cutoff. R5 varies the voltage sup- 
plied to the grid of VI. 

The operation of the basic timer 
follows: When the grid of VI is at zero 
or above cutoff the tube conducts, caus- 
ing the relay RYl to operate. The bot- 
tom contacts of RYl close and a 
negative voltage is applied to the grid 
of VI and Cl through R3. The time it 
takes to charge Cl to cutoff is depend- 
ent on the capacitance of Cl, the re- 
sistance of R3, and the applied negative 
voltage as determined by the setting of 
R5. Cl should be a high-quality paper 
or oil-filled capacitor to minimize leak- 
age. I used oil-filled capacitors because 
I had them on hand. As soon as Cl has 
charged to a negative voltage sufficient 
to cutoff VI, RYl releases and the top 



contacts close. A 40-u.f electrolytic 
capacitor (C4) was used across the RYl 
winding to prevent chatter. The nega- 
tive charge on the grid of VI leaks off 
through R7, Rl, R2, hence their value 
(in addition to the settings of R3 and 
R5) determine the timing interval. For 
greater control, another 1-meg pot was 
added in series with R3. It appears in 
the photo but not the schematic. 

RY2 is a ratchet-type relay. It cuts off 
the current to the electric fan and in- 
activates the timer after a predeter- 
mined number of pulses. When the relay 
RYl is operated it closes the battery 
circuit to the rotation solenoid, causing 
it to operate and remain operated until 
RYl releases. This causes the ratchet 
assembly to move forward one step for 
each timed interval (which I have set 
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for 20 minutes in my case by using 40 
megohms of resistance as R7) . There are 
27 step positions on this relay and 26 
twenty-minute intervals allow a timing- 
period of almost nine hours. The 
twenty-seventh notch is aligned with 
the bakelite segment of the ring assem- 
bly used to cut off the a.c. supply. The 
release solenoid is used to prevent the 
ratchet assembly from returning to 
normal except when the solenoid is 
energized. When it is energized by 
pressing Si, the ratchet returns to 
normal through the action of a spring 
coil mounted on the assembly. 

The switch assembly on RY2 uses a 
carbon or metal brush mounted on a 
bakelite strip firmly mounted to the 
other end of the ratchet wheel shaft. 
This is shown in Fig. 2. The brush 
presses against a copper circle from 
which a segment has been cut and re- 
placed by bakelite. When the brush 
steps to the position of the bakelite the 
a.c. is cut off to both the fan and the 
timer. The a.c. remains off until SI is 
pressed, operating the release solenoid, 
which in turn allows the spring coil 
mounted on the ratchet assembly to 
return the brush to normal, and the a.c. 
is again applied. 

R3 and R5 should be set so that RYl 
is held energized for only a short period 
of time since the rotation solenoid 
draws almost 3 amperes when operat- 
ing. The relay in this particular unit 
operates for only a fraction of a second, 
and the battery has held up very well. 
A low-voltage, dry rectifier supply could 
easily replace the batteries. The relay 
RY2 is surplus but the copper circle and 
brush assembly is my own modification. 
The versatility of this equipment can 
be enhanced by additional copper rings 
cut into different segments. S2 is used 
to step the ratchet assembly to the de- 
sired position before the timing cycle 
starts. V3 is used primarily as a fila- 
ment-dropping resistor, but may furnish 
useful plate power to some other piece 
of equipment. The complete assembly in- 
cluding battery space, was built on a 
10 by 14-inch chassis. 

Materials for timer 
Resistors: 1—560, 1 — 100,000 ohm. I watt; R7 value 
as desired. 40 megohms for 20 minutes time interval, 
1 — 150 ohm wirewoond, 20 watts; (potentiometers) 
1 — 10,000 wirewound, 2—1 megohm, I— dual, 2 
megohm. . 
Capacitors: 2—8 |if 600 volt, oil-filled (in parallel). 
2—10 uf 150 volt electrolytic, 2—40 uf 150 volt 
electrolytic. 

Relays: I— ratchet relay to be used on 24 volt bat- 
tery or other power source, 1—5,000 ohm plate cod 
d p.d t. throw. 

Miscellaneous: 2— pushbutton switches s.p.s.t., 
2— 25Z5 tubes. 1—43 tube, dual female power re- 
ceptacle, chassis, hardware, hookup wire, etc. 
— end — 



Gambling curbs are demanded in 
an FCC-sponsored bill under considera- 
tion by the Senate Interstate and For- 
eign Commerce Committee. The Com- 
mission bill would prohibit the publish- 
ing by newspapers and broadcasting by 
radio* of betting odds and prices paid on 
any sporting event. FCC Chairman 
Wayne Coy in testimony before Con- 
gress indicated that ''undue hardship" 
would result from adoption of the pro- 
posal of the Senate Crime Investigation 
Committee to license all carriers of 
sports information. 
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ELECTROSTATIC PRECIPITATION 




pie of a fabric with raised design produced with short textile fibers in a precipitation process superior to weaving. 

By ED BUKSTEIN 



Using a principle known for thousands of years, the 
modern high-voltage precipitator is giving yeoman 
service in the home, industrial plant and hospital. 



HOW cleanse the air of cigarette 
smoke particles though these 
particles may be less than a 
hundreth of a thousandth of an 
inch in diameter? How recover minute 
particles of valuable chemicals that 
might otherwise go up, as waste through 
factory chimneys? How make a spray 
of paint follow curved paths so that it 
coats the back of the object to be 
painted? The solution is — electrostatic 
precipitation, a branch of industrial 
electronics dealing with the control of 
minute particles of matter. 

Electrostatic attraction has been 
known for at least 25 centuries. Thales 
of Miletus, philosopher and mathema- 
tician of ancient Greece, observed that 
dried leaves and light straws were at- 
tracted to a piece of amber which had 
been rubbed with silk. Radio students 
have rubbed a glass rod with a piece 
of silk and noted that the glass attracts 
small bits of paper. A hard rubber comb, 
after being passed through the hair, 
likewise attracts paper. 

These experiments are generalized in 
the well-known law of charges: like 
charges (two positives or two nega- 
tives) repel each other, and unlike 
charges attract. To control a small par- 
ticle of matter it is necessary only to 
give that particle an electric charge. 
The particle will then be attracted to a 
collector plate bearing an opposite 
charge. 

. Service technicians are familiar with 
the phenomena in practical radio work. 
The face plate of a picture tube, if not 
sealed, collects dust. Dust also collects 
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on the high-voltage winding of the 
flyback transformer in TV sets. Both 




A commercial two-stage precipitator. 



of these conditions are caused by elec- 
trostatic precipitation. 

Precipitation action 

The underlying principle of electro- 
static precipitation is illustrated in 
Fig. 1. The output of a high-voltage 
power supply is connected to a thin 
wnre and a flat metal plate. Because of 
the high potential, the air around the 
wire is ionized. This is corona dis- 
charge; it appears as a faint glow 
around the wire. The air is thus broken 
down into positive and negative ions. 
The positive ions are attracted to the 
nearby wire, and the negative ions must 
travel across the gap to the plate. As 
a result, the space between the wire 
and the plate is filled with negative ions. 

The air to be filtered is passed be- 
tween the wire and the plate. Air-borne 
particles of dust, smoke, soot, etc., col- 
lide with the negative ions. They be- 
come charged. The negatively charged 
particles are then attracted to the 
positive plate, and the air emerges clean 
and ready for reuse. The collector plate 
is cleaned at regular intervals by rap- 
ping, washing, or scraping away the 
accumulated waste. 

Pipe type (a) and plate type (b) pre- 
cipitators (Fig. 2) are used in practice. 
The pipe type consists of a number of 
hollow cylinders with a thin wire run- 
ning coaxially through each. Dust- 
laden air is passed through these cylin- 
ders, and the dust collects on the inner 
walls of the cylinders. The plate type 



www.americanradiohistorv.com 



122 



Electronics 




p. 




I ■ 



the only complete 

up-to-date catalog 
for Everything in 
Radio, Television & 
Industrial Electronics 



Send forth" Buying Guide that's usad 
dally by Thousands, of service todini- 
cians, enEHMBts, flniatcurs. snund 
rieir. bidders a nit Experimenters. 
Make your flections Train lite world 's 
tm g«t atucks ol duality equipment— 
at lowwl money- saving arias, Get 
fvarj buying advantage at ALLIED— 
speedy delivery, expert pre son hi help, 
and comphta satisfaction e-n awry ar- 
tier. M3*ie ALII EfJ yeurshvile, 4ajw»rJ- 
aMe source fat alncliank supplies. 



ALLIED RADIO 

ALLIED RADIO CORP., Dept. 2-AA-2 
833 W. Jackson Blvd., Chicago 7, III. 

□ Send FREE 212-Page ALLIED Catalog 



1 Name. 



Address. 
City 



Zone. 



_ State 



consists of a number of flat metal 
plates with the wires spaced in between 
them. These plates can be arranged 
either horizontally or vertically, de- 
pending on the particular installation. 

Commercial types 

The precipitators in Fig. 2 are one- 
stage types and are used in small units 
si ch as those for the home. The two- 
stage precipitator, Fig. 3, is used in 
large, industrial installations. This type 
has two sections, the ionizer or dust 
charger and the collector cell. 

The ionizer is made of thin wires 
spaced between larger diameter rods. 
Rods and wires are alternately negative 
and positive. The high voltage applied 
to the ionizer produces corona discharge 
and causes the air between the wires 
and the rods to become ionized. As the 
dust-laden air passes through this ion- 
ized region, its particles become posi- 
tively charged. 

The second section of the two-stage 
precipitator consists of two sets of op- 
positely charged plates. As the posi- 
tively charged particles enter the col- 
lector cell, they aro ripelled by the 
positive plates and attracted by and 
adhere to the negative plates. Periodi- 
cally, the plates of the collector cell 
are cleaned, either manually or auto- 
matically. 

Power requirements 

Depending upon its size and purpose, 
an electrostatic precipitator will require 
potentials from 10,000 to 100,000 volts. 
The current drain may range from 10 
to 25C ma. Both electronic and mechan- 
ical rectifiers have been used in practice. 
The electronic types consist of conven- 
tional half-wave, full-wave, or voltage- 
doubler rectifiers. Voltage-doublers are 
sometimes cascaded when extremely 
high voltages are required. 

The mechanical rectifier is a motor- 
driven switch which reverses the load 
connections at each reversal of the 
power-line polarity. The motor is a 
synchronous type to "keep step" with 
the line-voltage alternations. The me- 
chanical rectifier is similar in appear- 
ance and function to the commutator 
of a d.c. generator. 

In practice, electronic rectifiers are 
more popular than the mechanical 
types. This greater popularity results 
from the well-known advantafes of the 
electronic rectifier. It is quiet in opera- 
tion, it has no moving parts to wear 
out, and it does not generate noise 
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Fig. 2 — One-stage type in home units. 
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3 — Type of heavy duty two-stage 
used in industrial installations. 



FIL.TRANS 
ISOLATION j — >0<l 
TRANS 



HV 70 KV- 





t ; l FIL TRANS 

ISOLATION ^x2 

TRANS HdTwAA 

Y2 
i//6A 



it 



SX2 
X2 

✓6 
Y2 



HV TRANS 




12.5 KV 



HIGH 
- VOLTAGE +0- 
SUPPLY 



1.5 /if 
20 KV 



1.5/if 
20 KV 



NOTE: 

ALL TRANSFORMERS: 40 KV 
INSULATION 




Fig. 1 — The basic cell used in all units. 
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Fig. 4 — Power supply for industrial 
unit employs cascaded voltage doubler. 
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voltages to interfere with radio recep- 
tion. Fig. 4 is a simplified schematic 
of a two-unit cascade rectifier. Each 
unit is a voltage doubler and is rated 
at 35,000 volts, 30 milliamperes. 

. Nuisance abatement 

No other practical system of air 
cleaning compares with the efficiency of 
electrostatic precipitation. It cleanses 
the air of particles as small *.s 1/250,000 
inch in diameter, which would pass 
through ordinary mechanical filters. 
Electrostatic air filters trap over 90% 
of the air-borne particles; mechanical 
systems operate at about 10 to 20% 
efficiency. Commercially available pre- 
cipitators range in capacity from the 
1,200 cubic-feet-per-minute home unit, 
to the larger industrial types capable 
of handling 40,000 cubic feet of air per 
minute. 

Electrostatic precipitators are often 
used to remove particles of cigarette 
smoke. In night clubs, restaurants, offi- 
ces, and homes, this produces a health- 
ier and more pleasant atmosphere. It 
also reduces laundering, cleaning, and 
decorating costs. Curtains, draperies, 
and furniture remain fresh and clean 
for longer periods, and mirrors and 
glassware do not become clouded with 
the familiar blue haze. 

Industry has often adopted the elec- 
trostatic dust and smoke eliminator as 
an aid to better public relations. Many 
communities have instituted nuisance 
abatement ordinances and will not issue 
building permits for cement plants, 
blast furnaces, refineries, etc. unless 
electrostatic precipitation is included in 
the plans. 

Precision industry 

Some industries require a dust-free 
atmosphere as essential to the quality 
of the product. In the manufacture of 
delicate watch movements or electrical 
instruments, for instance, microscopic 
particles of dust can produce wear and 
inaccuracies. Manufacturers of photo- 
graphic film, precision optical instru- 
ments, electron tubes, drugs and phar- 
maceuticals, and many other products 
employ electrostatic precipitators. 

In machine shops and other industrial 
plants employing high-speed machinery, 
large quantities of oil coolant are used. 
Friction-generated heat transforms the 
liquid coolant into mist-fine particles of 
oil suspended in the air. This oil mist 
covers windows and lighting fixtures, 
cutting down illumination. It attacks 
the rubber insulation on electrical wir- 
ing. It makes pulley belts slippery, and 
it coats the floor with a slippery film. 
Electrostatic precipitation has success- 
fully solved the oil-mist problem. No! 
only is the nuisance of oil-mist elimi- 
nated, but the reclaimed oil can be 
used over again. 

Food products 

Food product manufacturers find im- 
proved quality and reduced wastage 
results when electrostatic precipitation 
is used. In the manufacture of powdered 
milk, for instance, the elimination of 
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bacteria-laden dust helps the product | 
withstand extreme temperatures. Geo- j 
graphical distribution is thus greatly i 
i extended. Meat packers have solved the 
! problem of moldy bacon by eliminating 
air-borne bacteria from the slicing i 
(rooms. In breweries, precipitation equip- 
ment prevents mold spores from enter- 
ing the fermentation vats. 

Material recovery 

Nuisance abatement is not the only 
reason for the use of precipitation 
equipment in industrial plants. In many 
cases, the recovered particles are of 
considerable value. This is particularly 
true in smelting and refining plants. 
Particles of gold, silver, cadmium, lead, 
mercury, etc., that might otherwise be 
lost as chimney waste are reclaimed and 
used again. Single precipitator installa- 
tions have recovered as much as $1,000,- 

000 a year. 

Spray painting 

In the field of spray painting, electro- 
static precipitation has effected many 
advantages in quality and economy. The 
object to be painted is connected to the 
positive terminal of a high-voltage 
power supply. The negative terminal 
is connected to a screen mesh contain- 
ing many sharp points to aid corona 
discharge. 

Paint particles sprayed into the elec- 
trostatic field become negatively charged 
and are attracted to the positively 
charged object. Paint particles which, 
because of their initial velocity, travel 
past the object will reverse their direc- 
tion and return. This feature provides 

1 a convenient method of painting the 
back of the object without rotating it 

, and without moving the spray gun. 

Overspray reduction results in con- 
I siderable savings. With ordinary spray- 
ing methods, only about 50% of the 
paint reaches the work. Precipitation 
equipment increases the efficiency to 
95%, Ventilation problems are reduced, 
and fewer guns and operators can han- 
dle the same volume of work. 



Material deposition 

In the manufacture of sandpaper and 
emery cloth, grains of abrasive material 
are electrostatically deposited on the 
glued backing. These grains tend to 
align themselves with the electrostatic 
field, and are deposited with their sharp 
points outward. This improves the abra- 
sive quality of the product. 

Electrocoating of fabrics is also being 
practiced. A design is printed with ad- 
hesive material on a cloth backing. 
Short pieces of textile fiber, known as 
flock, are electrostatically impelled 
against the backing cloth. The fibers not 
only stick to the adhesive, they actually 
penetrate the backing cloth, giving the 
appearance of a woven fabric. Rugs 
manufactured by this method are easier 
to produce and have greater durability. 
More than a quarter of a million fibers 
per square inch/can be deposited in this 
manner. This is a fiber density about 
ten times greater than can be achieved 
by ordinary weaving methods. 

— end — 
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IMMEDIATE DELIVERY1 

Write for quotations, many other types available. 20% 
Deposit with order, balance C.O.U. All tubes subject 
to prior sale. 

WRITE, WIRE. CALL— TODAY! 
We Buy Anything in FAeeironiet— 
large or small Quantities! 



Nqt Adelman 

1&8 Waifcmgrppi If. Nfw Yard 6 t «, % 




THE RADIUM 
ATOMIC 
SPINTHARISCOPE 



THE SPINTHAHISCOFE Is 
one of the most amazing 
scientific Instruments ever 
; t Invented. The SIMNTHAItl • 
SCOI'K demonstrates that 
/ radium actually destroys 
atoms. Look Into the SPIN 
TIlAltlSCOPK and you see 
a whole firmament lit up like 
a brilliant night sky. You 
observe thousands of "stars" 
and untold hrlght flashes 
similar to showers of shoot- 
ing stars. Every flash Is the result of the destruction of one 
atom of radium. These fast moving Helium atoms (also 
called Alpha rays) produce a minute flash of light when 
they strike a crystal of zinc sulphide contained In the 
SPINTH AKIsroi'E. The magnifying lens of the instru 
ment makes these flashes vlslhle to your eye. The action 
keeps on going for over 1800 years. Our SPINTHAlti 
SCOPE actually contains a small quantity of radium. If 
you want to see a most awe- Inspiring sight, witness the 
actual destruction of thousands of worlds (atoms are minia- 
ture worlds), by simply looking through the lens of the 

ln *8ee' U KAblUM DISINTEGRATED AND DESTROYED 
KIGIIT BEPORB YOUR EYES! 

The RADII'S! 
SPINTHARISCOPE 
Item No. 190 
Price. Postpaid 75C 

HUDSON SPECIALTIES 
CO., 40 Watt Bread way, 
New York 7. N.Y. 





Please mention 
RADIO-ELECTRONICS 

when you write 
to advertisers 
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While one capacitor is being charged, 
the other is being tested by the v.t.v.m. 
If it should require 10 seconds for the 
Geiger count to reach 100, the switch 
will remain in the same position for 
10 seconds. If it should require 30 sec- 
onds, for example, a much greater 
charge will accumulate on the charging 
capacitor before the switch is flipped. 
The meter scale is calibrated in reverse 
(like a series ohmmeter) since a rapid 
rate corresponds to a small deflection. 

Each capacitor is shorted to ground 
by momentary contact with grounded 
terminal C after its charge is measured. 

Each measurement is independent of 
previous ones, since the capacitor 
charge is shorted out after a reading. 
Since there are two capacitors which 
are measured alternately, there is no 
interruption. The greater the counting 
rate, the more often a reading is taken. 
The maximum number of readings is 
400 per minute. 

* Richmond, Cal. 

ELECTRONIC EYES NEEDED 

Electronic eyes and brains will 
have to take over in flying supersonic 
planes that travel 1,800 miles per hour, 
Dr. Richard A. Byrnes tc Id the Aero 
Medical Association at a meeting in 
Denver recently. 

Dr. Byrnes, of the U. S. Air Force 
School of Aviation Medicine, illustrated 
his point with this example: A plane 
traveling at 1,800 miles per hour will 
go about a fifth of a milt before it is 
even seen, because the eye and brain 
take between three-hundredths to three- 
tenths of a second to see at all. But in 
that distance the brain will not recog- 
nize the object as a plane. The aviator 
would not know he was seeing a plane 
until the supersonic plane had gone a 
half mile. While the brain is deciding 
what to do, the plane would have 
traveled almost a mile. 

— end — 

JANUARY, 1952 



COUNTING RATE INSTRUMENT 

By I. QUEEN 

A new idea in electromechanical 
counting-rate meters is used in the 
Berkeley Scientific Corp.* model 1600 I 
computer. The instrument has rapid 
response, wide counting range and 
high accuracy. 

In the circuit shown, CI and C2 are 
matched. A ganged rotary switch con- 
nects CI to a source of regulated d.c. 
through a resistor, while C2 is across 
a voltmeter. This switch is controlled 
by a scaler or divider. As an example, 
the scaler might provide a single pulse 
for every 100 pulses from a Geiger 
counter. Then, after every 100 counts 
from the Geiger, the switch is flipped 
from A to B (or from B to A) by the 
scaler. 



High-Rdelity • TV • Radio 
Phonographs • P.A. • Parts 
Test Equipment • Tools • Boo 
Ham Gear • Electronic Tubes 




31st year 



New Lafayette 
Catalog 



NOW 
READY! 



IMMEDIATE 
SHIPMENTS 

ft 

COMPLETE STOCKS 

ft 

TECHNICAL SERVICE 

ft 

30-DAY MONEY BACK 
GUARANTEE 

ft 



A practical encyclopedia used by economy- 
minded servicemen, hams and technicians 
throughout the world because they know 
they have a complete "one-source" guide. 
For quality equipment, for hard-to-get 
items, for nationally-advertised merchan- 
dise, for low prices, it's Lafayette. 



ette 



RADIO & 
TELEVISION 



RUSH THIS COUPON AT ONCE 



VISIT LAFAYETTE 
SHOPPING CENTERS 

at 

100 Sixth Ave. 
New York 13, N. Y 
• 

110 Federal St. 
Boston 10, Mass, 
• 

24 Central Ave. 
Newark 2 r N. J. 
♦ 

542 E. Fordham Rd. 
Bronx 58, N. Y. 



Lafayette Radio, Dept. JA 
100 Sixth Avenue 
New York 13, N. Y. 



/ need the 1952 catalog. Please rash! 

Name. „,„, 

Address 



City.. 



Zone State.. 

. PASTE ON POSTCARD 
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Amateur 



DUAL 

SPOTLIGHTS 

Banish All Shadows 

With NewVLight Duty 
Soldering Gun 



It's the newest convenience in sold- 
ering. Twin Spotlights on your new 
135-watt WELLER Soldering Gun 
completely eliminate shadows; you 
see clearly even in the darkest chassis. 
Pull the trigger of your WELLER 
Gun, heat and light come on 
together — in just 5 seconds! 
No more waiting, wasted 
current, or blind sold- 
\ erin g. Your W ELLER 
Gun pays for itself 
Jfc^SfeSj^ in a few months 




Specially Designed 
for TV and Radio Work 

• DUAL SOLDERLITE— Two prefocussed spotlights 
completely eliminate shadows — let you see clear- 
ly what you are soldering. 

• OVER/UNDER DESIGN — Tube construction braces 
tip and improves visibility. 

• 5-SECOND HEATING — No waiting. Saves power. 
Pull the trigger and you solder! 

• LONGER REACH — Slides easily into deep chassis, 
reaches the tightest corners. 

• GREATER CAPACITY— Smaller, lighter, with 
greater soldering capacity. 

• TRIGGER-SWITCH CONTROL— Adjusts heat to the 
job. Saves current— no need to unplug gun be- 
tween jobs. 

• DUAL HEAT— Single heat TOO watts; dual heat 
100/135 watts; 120 volts, 60 cycles. Handles all 
light-duty soldering. 

See new Models WS-700 and WD-135 at 
your distributor, or write for bulletin direct. 

• SOLDERING GUIDE_Get your new copy of "Soldering 
Tips" — revised, up-to-date and fully illustrated 20-page 

bookiet of proctical soldering suggestions. 
Price lOtf at your distributors order direct. 



ELECTRIC CORP. 

828 Packer Street, Easton, Pa. 




The high utility value and modest dimensions justify a spot on the ham shelf. 

Useful Phone-C.W. Monitor 



By JOHN E. PITTS, W6CQP 



W: 



HETHER a ham operates on 
phone or c.w. he should know 
at all times how h'^ voice or 
sounds to the 
have to ask the 
'Cw's by bodula- 



his keying 
other fellow, and not 
traditional question, " 
jun, Ode Bun?" 

The monitor described here was de- 
signed to be as uncomplicated as possi- 
ble, yet operate satisfactorily on either 
phone or c.w., being switched with the 
transmitter phone-c.w. switch to either 
type of emission. It was built on a piece 
of scrap sheet steel, 6 inches long, 
2 inches wide, and with sides bent to 
give a height of IV2 inches. All external 
connections are made to a 9-terminal 
strip (see photos) . 

It comprises a 6AL5 duo-diode to pro- 
vide plate voltage from the rectified 
transmitter carrier for the series-fed 



6C4(2) 



Hartley oscillator. Phone carriers are 
demodulated by the other half of the 
6AL5. The 6C4 amplifier is used to 
build up the output level enough to give 
a comfortable signal in the phones. 

How it operates 

With the PHONE-C.W. switch of the 
transmitter set to c.w., the 1-7 pin sec- 
tion of the 6AL5 receives r.f. from the 
antenna. The cathode of the 6AL5 sup- 
plies a slight positive voltage to the 
center tap of the oscillator transformer, 
causing the 6C4 oscillator to oscillate. 
The diode's d.c. return is through the 
2.5-mh r.f. choke. The frequency of 
oscillation can be set over a moderate 
range by the capacitor across the cen- 
ter-tapped winding. In the instance 
here, a value of 100 uuf produces a tone 
of about 800 cycles. 



6AL5 




-+120V -120V 6.3V 



ANY U0 VOLTAGE PWR SUPPLY 



RESISTORS 1/2W 



TO CW- PHONE RELAY IN XMlTTER 



This circuit monitors phone signals and provides keyed tones when used on cw. 

RADIO-ELECTRONICS for 
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7%e 0<zC$C«uztt 
LOW LOSS OPEN WIRELINE 

(lowest loss lead-line mf'd.) 



GONSET 
LINE' 




deal for 

• TELEVISION 

• AMATEUR 

• COMMERCIAL 

• FRINGE AREAS 

• LONG RUNS 

• BEACH AREAS 

send for latest bulletin 

GONSET CO., BURBANK, CALIF. 

72 E. TUJUNGA AVE. 



Model 200 £T ■ f+ ^ ■ A I 

AM &FM SIGNAL 

GENERATOR 




Specifications: • R. F. FREQUENCY RANGES: 
100 Kilocycles to 150 Megacycles. • MODULAT- 
ING FREQUENCY: 400 Cycles. May be used for 
modulating the R.F. signal. Also available sepa- 
rately. • ATTENUATION: The constant imped- 
ance attenuoror is isolated from the oscillating 
circuit by the buffer tube. Output impedance of 
this model is only f 00 ohms. This low impedance 
reduces losses in the output cable. • OSCILLA- 
TORY CIRCUIT: Hartley oscillator with cathode 
follower buffer tube. Frequency stability is 
assured by modulating the buffer tube. • AC- 
CURACY: Use of high-Q permeability tuned 
coils adjusted against I/I0th of 1% standards 
assures an accuracy of 1% an all ranges from 
100 Kilocycles to 10 Megacycles and an accuracy 
of 2% on the higher frequencies. • The Model 
200 operates on 110 Volts A.C. Comes com- 
plete with output cable _ 
and operating instruc- fp o5 



Sold on Money-Bacfc-/f- 
Nor- Satisfied Guarantee. 

We carry a complete line of test 
equipment. Write for FREE Catalog 

GENERAL ELECTRONIC DISTRIBUTING CO. 
Dept. RE-T 98 Park Place. New York 7. N. Y. 



The output of the oscillator is ampli- 
fied by the second GC4, beiim: coupled to 
the amplifier grid through the .02-^if 
capacitor. Terminals 4 and 5 may be 
connected in parallel with the high- 
impedanee output of the station's re- 
ceiver or by any other suitable means 
to the phones. 

It will be noted that a 1.5-volt pen- 
lite cell is connected in reverse polarity 
in the plate lead to the oscillator. This 
was found necessary because the oscil- 
lator was sufficiently sensitive to oscil- 
late weakly on the contact potential of 
the 0AL5 diode, probably not more than 
a few hundredths of a volt. The reverse 
potential cured the oscillation. 

For phone operation, the phone-C.w. 
switch of the transmitter is set at 
phone. This breaks the cathode circuit 
of the GC4 oscillator, and makes the 
return circuit of the 5-2 pin diode sec- 
tion of the 6AL5 through the 2 .2 -meg 
diode load resistor. The varying audio 
across the 2.2-meg resistor is impressed 
on the grid of the GC4 amplifier through 
the .01-j.if capacitor. An exact replica 
of the modulation as heard at the other 
fellow's station is produced in the 
phones, as actually a minute portion of 
the carrier is sampled and demodulated 
at the station. 

This monitor will not check for 
chirps on c.w., or out-of-band operation. 
But every station is supposed to have a 
reliable frequency-measuring device, is 
it not? However, any a.c. modulation of 
the c.w. signal will produce modulation 
of the audio tone heard from the oscil- 
lator, and will give a good check on the 
purity of the emitted signal. 

The length of antenna connected to 
terminal 9 will be determined by the 
power output of the station's transmit- 
ter, of course. Used with the author's 
transmitter, running a kilowatt to a 
pair of 304TL's, only 4 inches of an- 
tenna gives a good signal on either 
phone or c.w. 

(The monitor will be more convenient 
to use if you connect a 0.5 megohm po- 
tentiometer across terminals 4 and 5 
and run a shielded lead from the vari- 
able arm to the hot side of the receiver's 
volume control and adjust the monitor 
level to the customary receiver level. 
With this connection, ' it will not be 
necessary to use an extra pair of phones 
for the monitor. An audio voltage di- 
vider may be inserted to reduce the 
monitor output to the level of the second 
detector in the set. If the send-receive 
switch breaks the B-minus lead in the 
set, rewire it so it is in series with the 
B-plus lead to the r.f. and i.f. circuits, 
leaving B-plus applied to the audio cir- 
cuits of the set. With this connection, 
you won't have to reset the volume con- 
trol each time you switch from send to 
receive. — Editor) 



Materials for monitor 

Capacitors: (paper) 3— .002, I— .005, I— .01, I— .02, 
I — .05, I— 0.1 nf. (electrolytic) 1—8 nf. 
Resistors: 1—680, 1—27,000, 1—51,000. 2—100,000 
ohms, I — 2.2 megohms. 
Tubes: 2— *C4, I — 6AL5. 

Miscellaneous: I — push. pull interstage or input 
I audio transformer; I s.p.d.t. relay (part of d.p.d.t. 

relay in transmitted I — RFC. 2.5 mh; I penlite cell; 
j tube sockets; terminal strip; chassis; phones; acces- 
sories; wiring. 

—end— 



USE PHOTOFACT 

the world's best Radio -TV 
service data— it pays for 
itself every working day 




■ i y r n 

(■ehih^^ 



Try PHOTOFACT! 

We'll send you 
f | any Photofact Folder 
i listed in the Photofacl 
Cumulative Index* 
WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 

NOW — learn for yourself — at our expense — 
how photofact makes your Radio and TV 
work quicker, easier, more profitable! Examine 
an actual photofact Folder. Use it. You'll 
learn first-hand why over 35,000 successful 
service technicians use photofact daily. You'll 
learn that no other service gives you photo- 
fact's completeness, accuracy, uniformity, and 
lowest cost, photofact is the only radio and 
TV service data prepared from laboratory 
analysis of the actual equipment. Know the 
facts — get your free Folder now. Examine > 
use, compare — learn why no modern service 
shop can afford to be without photofact! 
* Except those followed by asterisk (*) or letter A. 



PAY AS YOU SARNi A*k 

your distributor about this ? maz- 
ing plan. Only $18.39 put* Eh* 
entire profit- boasting PhareffKl 
library in yaur shop now! 



NOTE i Our FREE Feldir ii Untied lo 
Service Technicians c-nly. Alloc h coupon be- 
low te yewr ktl&rheod and menTpa-n y*wi- 
jabber's name. IF yau have no I c-N ct bee d, 
5 and coupon Eft your jabber. Exptirirn#ntar£ 
end Blhorc may obtain the Photpf □ qE Folder 
by remitting am □ unr shown below. 




HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 

□ Send FREE Photofact Cumulative Index 

□ Send Full Easy-Pay Details 

I am a Service Technician: 

□ Send FREE Folder for set model 

I am an Experimenter: Enclosed $ 

□ Send Folder for set model 

TY-$1 .00. Record Changer or Comm. Receiver- 75c. AM/FM 50c 



Name. 



1 L. 



Address 

City Zone. . .Sfafe. 



JANUARY, I 952' 
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Willi the Technician 



It's a shame 

-=4 




Yes, sir, it's a downright shame and pity that every service tech- 
nician and dealer in the country can't sit in on the rigid, comprehensive 
tests we conduct on TARZIAN Tubes. 

You could see first-hand how the high standards of quality control 
in TARZIAN production assures customer satisfaction . . . always. 

Quality wise . . . performancewise . . . and pricewise, there is no 
better tube than the TARZIAN llluminized Tube with the metalized screen. 
TARZIAN Tubes are available all sizes — round and rectangular — for orig- 
inal use or replacements. Write for technical information. 

SARKES TARZIAN, Inc., Sales Division, Bloomington, Ind. 



T A ft Z I A r 



STATrONS_ V^I.T* '.30.00 WATTS I *N0 wTTFV ( CHANNEL 10 \ 
OV/lviJfO AND OFERATRD BY SrVfcKES TAJtZIAN llSj Q.LOQ W kN<5TOt!* 



WANTED 



★ 
★ 
★ 
★ 

$ WE PAY TOP $$$ 

* RADIO RECEIVERS 
TRANSMITTERS 
ARC-1 
ARC-3 
ART-13 

CONTROL BOXES 
INDICATORS 
AN CONNECTORS 



WE NEED YOUR * 

SURPLUS * 

ELECTRONIC * 

EQUIPMENT J 

FOR: ★ 

CLAMPS * 

PLUGS * 

CORDS * 

RELAYS it 

TELEPHONE * 

MATERIALS * 
★ 

WE BUY ANYTHING!! * 

Write, Wire Today/ * 

Tell us what you have ^ 

TALLEN COMPANY. INC. * 

Dept. RE, 159 Carlton Ave. + 

Brooklyn 5, New York J 



500 FORMULAS TO SUCCESS 

MANY million dollar firms started 
with a sinKle formula, for which 
thev paid a hiK price. Here you 
have 500— no less— tried and tested 
formulas, recipes and processes for 
making things . . . all at the ridic- 
ulously low price of 25c. 
Here is your opportunity to start : 
business with hut a few dollars 
capital and with undreamed nf profit > 
in prospect. You can also use thes- 
formulas in your own home to cut 
household expenses to the bone. Or 
you can put them to use in your 
workshop to cut costs as much as 
100<%. 

Quit paying out many dollars tn 

profits to manufacturers, wholesalers, 

and dealers, when vou can mak the 

same thin» yourself for a few cents. 

It's so easy when you follow our 

simple instructions. 

66 PAGES. 47.000 WORDS IN TEXT 
Send for "500 FORMULAS AND RECIPES" today. En- 
close 25c. that's all! You won't be asked for another 
cent now or later. Sold on a money-back guarantee. 

NATIONAL PLANS COMPANY 

1966R Broadway, New York 23, N. Y. 




ACTIVITIES OF NETSDA 

AND ITS LOCAL CHAPTERS 

The National Electronic Technicians 
and Service Dealers Association 

(NETSDA) held its annual meeting in 
the Hotel Stacy Trent in Trenton, New 
Jersey on November 11, 1951. E. W. 
Merriam, Service Manager for the 
Radio Television Manufacturers Asso- 
ciation, was guest speaker. He gave an 
outline of his proposed plans to forward 
the proposals presented by NE'TSDA 
at the Chicago meeting of the Radio 
Television Manufacturers Association's 
Service Committee. 

At the close of Mr. Merriam's talk, the 
score or more delegates present from 
the various chapters presented a series 
of questions to Mr. Merriam, who tried 
to answer as many as possible. A series 
of requests and demands was also given 
to Mr. Merriam to present to the 
RTMA Service Committee at its next 
meeting. The delegates then voted to 
give all the cooperation necessary to 
Mr. Merriam in helping him to promote 
a concrete program for the servicing 
industry. 

The National Electronic Technicians 
and Service Dealers Association's dele- 
gates voted to hold a national meeting 
of representatives of all servicing asso- 
ciations throughout the country. The 
meeting was tentatively set for May 
1952, at which time, representatives of 
the manufacturers, distributors, broad- 
casters, and sales representatives will 
also be requested to attend. A definite 
date and location has not been selected 
as yet, but will be after a survey is 
made among all radio and television 
technicians and service dealers associa- 
tions in the U.S.A. 

A national code of ethics was adopted 
by the body and will be presented for 
vote and ratification by all Chapters. 
The Federation of Radio Servicemen's 
Associations of Pennsylvania (FRSAP) 
met in Scranton, Pa. October 21, 1951. 
Delegates from all chapters were pres- 
ent. In addition, representatives from 
the Southern Pennsylvania Radio and 
Television Technicians Association (of 
York, Pa.), headed by their president, 
Mr. ShefTer, presented their application 
for membership to the state group which 
was voted upon and accepted. This 
makes the tenth chapter in the state 
federation. 

Officers of the new association are: 
Carl ShefTer, president; Eugene Kline- 
dinst, vice-president; Joseph Hauser, 
secretary; James Geiselman, treasurer; 
and Gerald Dean, public relations. 

The new organization has applied 
for membership in the Federation of 
Radio Servicemen's Associations of 
Pennsylvania. 

The 50-point program as prepared by 
delegates of the Federation and pre- 
sented to the RTMA, National Elec- 
tronic Distributors Association, and set 
distributors association, was thoroughly 
covered at this meeting. 

Each year, as in the past four years, 
the Federation appoints a committee to 
arrange for a statewide vote in all 
Chapters to select the individual, organ- 
ization, or the publication who has made 
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an outstanding contribution to the serv- 
icing industry. For this, the Federation 
awards its annual plaque. The commit- 
tee appointed this year is the delegation 
from Altoona, The new speaking sched- 
ule for 1952 will include John Rider, | 
nationally known publisher, and speak- 
ers from Capehart-Farnsworth, How- 
ard W, Sams, and Motorola. 
The Radio Servicemens Association of 
Luzerne County is carrying on with a 
full line of business and social activities, 
with lectures and demonstrations on 
TV receivers and circuitry, u.h.f., bet- 
ter business methods, and other sub- 
jects. The local Association is looking 
forward to the future lectures which 
have been arranged by the State Fed- 
eration and is at present doing its part 
in promoting licensing. 

September 16, 1951, the annual basket 
picnic was held at Toby Park, Blakes- 
lee. Prior to the basket picnic, the an- 
nual sponsorship of a Grove Theater 
play, "Dark of the Moon" took place on 
Tuesday, August 28, 1951. 
Max Liebowitz, president of the Asso- 
ciated Radio-Television Servicemen of 
New York (City) has recently ar- 
ranged for a series of articles in the 
local daily newspapers on the need for 
licensing. He has also supplied a story 
entitled "Here's A Law to Protect You." 
to the TV Guide whose circulation in 
New York City runs into many thou- 
sands. On November 12, Mr. Liebowitz 
appeared as a guest on a program on 
WCBS-TV in New York City, at which 
time, he presented the service techni- 
cians' views on licensing. 

Oak Ridge Products Co. will supply 
necessary test equipment for ARTS NY's 
clubroom. A committee has been ap- 
pointed to select nominees for election 
to offices for 1952. 

The Radio Servicemen's Association of 
Trenton, New Jersey, has arranged a 
series of technical and business lectures 
to promote a more progressive and ac- 
tive program within the association for 
the benefit of its members. They will be 
held in the studios of the local broad- 
casting stations. 

Gibson Grandly of Trenton has been 
appointed chairman of the new mem- 
bership committee and already good re- 
sults have been obtained. Membership 
is now open to all radio and television 
technicians and service dealers in the I 
area. 

The Long Island Television and Radio 
Technicians Guild president Eugene 
Laper has appointed a nominating com- 
mittee to select officers for 1952. A 
series of lectures are being arranged i 
fov by the Educational Committee on 
television and radio servicing as a busi- 
ness. 

The Guild has decided to make a big- 
ger effort to take a more active part 
in the Empire State Federation and 
in the NETSDA. 

The Kingston Radio Servicemen's Asso- 
ciation officers, under leadership of their 
President, Raymond E, Trumpait, will 
undertake a campaign to visit all tech- 
nicians and service dealers in the area 
to obtain additional membership. A se- 
ries of lectures and social events are be- 
ing scheduled for 1952. 
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HIGH FIDELITY 
TV & RADIOS 
PHONOS & RECORDERS 
SOUND SYSTEMS 
HAM GEAR 
TEST EQUIPMENT 
ELECTRONIC TUBES 
PARTS, BOOKS, KITS 



FAST DELIVERY 

Large and varied stocks in* 
sure quick shipment on thou- 
sands of items, 

HELPFUL SERVICE 

Our technical experts give 
personal attention to your 
problems! 

INDUSTRIAL DIVISION 

Experienced staff and central* 
ized efficiency speed service 
on supplies to Industry! 

HIGH FIDELITY 

Complete systems and cus- 
tom components for finest 
reproduction! 

EXPORT DIVISION 

Special Export Division gives 
prompt service on orders and 
inquiries. 

POSITIVE SATISFACTION 

CONCORD'S policy of quality 
and value assures you of 
complete satisfaction! 



1 



ALL-NEW 
COMPLETE 
BUYING GUIDE 
for Every Need! 



FAMOUS PRODUCTS— VAST STOCKS— LOWEST PRICES 

TV* RADIO • ELECTRONICS 

You save time and money— with this bigger, 
better 1952 Buying Guide! Here is 
page-after-page full of the latest and greatest 
values in Television, Radio and Electronics. 
It brings right to your finger tips one of the 
world's largest stocks of nationally known 
guaranteed quality parts and equipment. You 
find it quick and easy to get whatever you 
need— at the very lowest prices! Send 
for your FREE Concord Catalog today! 
Have it handy for quick reference! 

Supplies for Industry, TV and Broadcast 
StAttons, Schools, Servicemen, Hams, 
Gov eminent, Experimenters and Builders 

CONCORD RADIO 

901 W. JACKSON BLVD. • CHICAGO 

Over 30 Years of Service to the Radio World 

: CONCORD RADIO CORP., Dept. JA-52 
V 901 W. Jackson Blvd., Chicago 7, Illinois 

£ □ Rush FREE Big, New 1952 CONCORD Catalog No. 95 
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THOUSANDS ARE RAPIDLY LEARNING 
ABOUT ITS OUTSTANDING FEATURES 

SUCH AS: 

SHARP, CLEAN"SNOW-FREE'PICTURES 



And 



• Correct impedence for "ghost-free" reception. Nominal 300 ohms. 

• Lower in cost than other leadlines purported to accomplish same results. 

• Correct spacing for minimum radiation loss. Less than \ ( c of operating 
wave length. 

• Fully insulated— approved by safety experts. 

• Pure, unadulterated polyethylene insulation— specially treated by our 
chemists for extreme weather. 

• High-efficiency conductors: Flexible, stranded— to insure long life. 

• Easily installed— with standard insulators. 

• Packaged in convenient lengths: 100', 250', 500', 1,000', 2,500'. 

• AT YOUR DEALERS, or Write For Free Samples and Literature. 



* Patent Pending *Trade Mark U.S. and Foreign Patent* Pending 
EXCLUSIVE LICENSEE AND SOLE MANUFACTURER 



1014 FAIR OAKS AVENUE 
SOUTH PASADENA, CALIFORNIA 



OTHER OUTSTANDING GOODLINE PRODUCTS: 

VARIABLE TELETRAPS-2: Highly effective for eliminating interfer- 
ence from fm stations, and diathermy and amateur signals within 
its tuning range. 

HI-PASS FILTER: Eliminates or greatly reduces interference picked up 
by I. F. amplifier or TV RECEIVER — interference arising from strong, 
local low-frequency fields : X-Ray, Diathermy Equipment, Neon Lights, 
Etc, Etc. 




HAVE YOU A JOB FOR A 
TRAINED TECHNICIAN? 

We have a number of alert young men who have 
completed intensive training in Radio and Tele- 
vision Repairing. They learned their trades thor- 
oughly by working on actual equipment under 
personal, expert supervision. If you need a 
trained man, we invite you to write for an out- 
line of our course, and for a prospectus of the 
graduate. No fees, of course. Address: 

Placement Manager. Dept. P108-1 

COMMERCIAL TRADES INSTITUTE 

1400 Greenleaf Chicago 26 



CONDENSER TESTER 



Finds Intermittent 
Condensers Instantly 

NET 

P:«-probc s sliding tip 
w ith. variable resistance 
j revents condenser 
I ealing. Tests with 
power on. Requires 
no adjustment. Stops 
guesswork. Saves 
lime. Convenient 
probe sire ( 7 V* " long) 
Satisfaction guaranteed. 
| See Your Dist. or Order Direct 

PRES-PROBE CO. 

4034 N. Sixth St.. Milwaukee 12. Wise. 





Philadelphia Radio Servicemen's Asso- 
ciation is preparing a program of public 
relations to be carried directly to the 
homes of the thousands of customers 
serviced daily by Association members. 
The magazine committee is now com- 
pleting the mailing list which will in- 
clude most of the four thousand mem- 
bers in the State Federation and the 
officers of a hundred or more individual 
Radio and Television technicians and 
service dealers' associations throughout 
the country. PRSMA News, which is the 
voice of the local service technicians 
will, therefore, be available to all those 
interested. Copies can be obtained by 
writing Mr. Stan Myers, 1643 S. Wilton 
Street, Philadelphia 43, Pennsylvania. 
Mid-State Radio Servicemen's Associa- 
tion members attended a series of tech- 
nical lectures at Harrisburg, sponsored 
by RCA in September, General Electric 
in October, and Raytheon in November. 
The Raytheon lecture was one of the 
finest the local technicians have heard 
in a long time. In addition to the hun- 
dred or more members, scores of invited 
technicians from Harrisburg and sur- 
rounding areas were present. 
The Lackawanna Radio Technicians As- 
sociation is contemplating a new adver- 
tising and publicity campaign for its 
entire membership through newspapers 
and radio ads. The election of new offi- 
cers at the last meeting and the com- 
mittee heads will again promote an ac- 
tive program for the Lackawanna tech- 
nicians. 

Blair County Association of Radio 
Service Engineers, through the promo- 
tion of its technical talks to the techni- 
cians in the surrounding area, has ob- 
tained over thirty-five new members in 
the past six months. Delegates to the 
State Federation have brought in addi- 
tional business and technical programs 
to round out the balance of the year. A 
publicity campaign to promote the asso- 
ciation emblem to the public is now un- 
der consideration, 



LICENSE BILL PASSED 

Television technicians and contractors 
of New York City will require licenses 
or permits to work after February first, 
according to the terms of a bill passed 
by the City Council in November. 

Television contractors would be li- 
censed in two groups. The "A" con- 
tractors would include those considered 
financially able to carry out their obli- 
gations and to refund balances of con- 
tract payments if for any reason they 
should not be able to complete the con- 
tracts. The "B" group would not have 
to show the same financial strength, but 
would have to satisfy the license board 
of their dependability as service con- 
cerns. 

Technicians now working as such 
would be issued a permit until such 
time as they can sit for an examination 
for a technician's license. All techni- 
cians would be expected to take an ex- 
amination before July 1, 1953, and after 
that date none but licensed technicians 
will be permitted to do service work on 
television or radio-TV combinations. 
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Fees of $15 are to be charged for 
technician permits or licenses, with an 
annual $5 renewal fee. A less skilled 
group is to be given apprentice permits 
at a $5 fee, also with a $5 yearly 
renewal. 

The law will be administered by a 
city commissioner, with the help of an 
eight-man board, consisting of one 
member from the city's law department, 
one from its Board of Education, an 
electronic engineer, a service technician, 
a service contractor, a television dealer, 
a receiving set distributor, and a parts 
distributor. 

A mixed reaction to the bill was 
noted. The press generally welcomed it 
as protection for the TV set owner. The 
president of ARTSN.Y, Max Liebowitz, 
points out "The bill is for the protection 
of the public, but is in the best interests 
of the service industry." On the other 
hand, officials of large service com- 
panies and the spokesman of a dealer's 
association believe that "the bill will 
not be effective," that it will not cure 
all the industry's evils (a reasonable 
assumption, indeed!) or even that "It's 
another racket to get more money for 
the city." One of the four councilmen 
who voted against it felt that it re- 
stricted honest service people who have 
been doing ethical business for a long 
time. It should be noted that the bill 
covers licensing of telei'isioii service 
only. 

COLUMBUS ADVERTISES 

The Associated Radio-Television serv- 
ice Dealers of Columbus, Ohio, have 
been running a series of ads in the local 
Sunday Citizen y on the Radio-Televi- 
sion page. Effect has been good, in the 
opinion of members. 

BALTIMORE UNITES 

A new service association to be 
known as the Certified Television and 
Electronics Association (CTEA) of* 
Maryland, has been formed in Balti- 
more, Twenty-seven members were re- 
ported to have signed up. 

Speakers at the organization meeting 
included Frank Moch, president of 
the National Alliance of Television 
and Electronic Service Associations 
(NATESA) and Mai Parks, Chicago 
radio and television editor. Mr. Moch 
discussed the parts warranty problem 
and Western Union's plan to handle 
radio and television servicing. Mr. 
Parks talked on servicing prospects and 
problems, among other things urging 
that all service companies return to the j 
service contract system, and criticizing j 
present manufacturing standards. Out j 
of a recent check of 60 sets, he stated, 
40 were missing a tube, or connections 
had not been properly soldered. 

LICENSES FOR SHOPS 

Los Angeles County will license all i 
television shops in unincorporated parts 
of the county (those outside the city of 
Los Angeles) under a recently passed 
ordinance. The bill makes no provision I 
for examination and licensing of tech- 
nicians, but is confined to service shops | 
not engaged in selling new sets. Fee will I 
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BLONDER-TONGUE 

BRINGS YOU FOR THE 
FIRST TIME IN TV HISTORY 



An ALL-CHANNEL MAS- 
TER ANTENNA SYSTEM 
that YOU can install— In 
a matter of minutes — 
that is guaranteed to 
out-perform any other 
system. \ 

...AND AT THE 
LOWEST COST! 



Distribution Amplifier 
8 TV Outlets at Lowest Cost 




1 



m 



HO <-HT ^ 
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MptJd - DAS-l-M Di*ffihuijf>ri Amplifier 

Full electronic isolation imln, 
35db. between outlets:. Am- 
plifies as it distribute* - . .. 
Variable Galfl Control. Hq 
ji^rtal AyioffoEic AlU 

Cliormd trans«Us&ion. Ordi- 
nary screw terminals ussyra 
fatter, simpler Fr.ra 1 1 l fig n . 





Model -DA8-1-M 
$87.50 





■ List Price $39.50 
D":.1ri burton Amplifier 
2 tV Set Outfce.Es 




Mode! #CA^T-M. ihf 

Frhce %7ZS<y Cbmm&n 
C \q \ ■ A nt e ns i f Fe r \ 30 
Trmes Gam' 1 - U*e As Pro- 
. AmpftfiejY tine Amali- 
f.cr or derluste B-attiorL 



literature an Request write Dept. D-1 

Mt. Vernon, N.Y. 



CoJtibriift these &-T units Id- serve Up' to 
2,000 TV seis froTi i antenna, 



Model #HA-2-M 
HOME ANTENSIFIER — 
Fully automatic, all- 
channel TV booster. 16 
times gain. In metal 
cabinet. 57.50 





Simply attach TELECOLOR FILTER to front 
at set and enjoy programs in glorious color 
tones Instead of dull black and white. GUAR- 
ANTEED to give genuine color tone. Can also 
be used with any other filter. Once tried, 
you will never go back to old black and 
white. Write for FREE Information. ORDER 
•f MAIL, NEW REDUCED PRICES! 
Send check. M.O., cash, COD to Dept. RE-3 

10 in. $1 16, 17 in $3 

12, 14 in. $2 19,21 in $5 



HARVARD LAB S 



459 FU1TON * T, 
B-ROOtt Lf M 1 N V. 



EASY TO LEARN CODE 

It is easy to learn or increase speed 
with an Insiructograph Code Teacher, 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Avail- 
able tabes for begin tier's alphabet 
to typical meiiagci on all subjects. 
Speed range 5 to 4t WPM. Always 
ready—*© QBM. 

ENDORSED BY THOUSANDS! 

T • Imtructograph Code Teacher 1 

literally takes the place of an oper- 
ator- ina true tor and enable* anyone to 
learn and master code without fur- 

Uiet assistance. Thou.andi of successful noerntors hav* 
'•acquired the code" with the Inatructoirraoh Srstern. 
Write today for convenient rental and purchase olane. 



INSTRUCT06RAPH COMPANY 



4701 Sheridan Rd., Dept. KC. Chicago 40. 111. 
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^Jlie lf\ew f-^recision clnt^ineered 

OAK BOOSTER/ 

for TV-FM 

by OAK ELECTRONICS 

$ 39.95 

The booster that finally satisfies your 
demands by succeeding where others 
have failed. The OAK BOOSTER 
uses Mallory INDUCTUNER same as 
used in Dumont, Crosley and Strom- 
berg Carlson TV sets) in a newly 
engineered circuit on which patent 
is pending. Provides variable band- 
width to control adjacent channel in- 
terference and reduce noise to a 
minimum. Uses new "Q" multiplier 
circuit to increase gain enormously. 




KNOB DOES IT: 



A. Turns on Booster & TV set. 

B. Changes "Q" of circuit from 50 to 300 
thru new "9" multiplier circuit (See Mav 
"Electronics") 




Write for specifications 
and discounts 

OAK ELECTRONICS 

150 Oak Street, Buffalo, N. Y. 



Varies bandwidth from 0.5 MC. to 12 MC. 

Allows gain to be controlled from a low 
value comparable to any other booster, 
to a high value no other booster can 
match. 

Other boosters use this lenob 
only for On-Off switch, or to 
switch from low to high chan- 
nels. OAK REALLY USES THIS 
KNOB. 

Highest gain of any 
booster 

Dual Input 

Dual Output 

Gain adjustable from 
front knob 

>/ Automatic On-Off 

y/ Variable bandwidth con- 
trollable from front 
panel 

Order Oak Booster from your jobber today 
SALES REPRESENTATIVES 

Atlanta, Ga. 
Chicago, III 
Cleveland, O. 
Fort Wayne, Ind, 
Houston, Tex. 
Los Angeles 
San Francisco 
New York City 
Bronx, N, Y. 
New Jersey 



- — HENRY BURWELL Co. 

— JEROME KLEKER Co. 

— EDWARDS & LOHSE 

— WALTER BIEBERICH 

— H. H. WILLISON 

— CARL A. STONE ASSOCIATES 

— RUSS HINES 

— BURLINGAME ASSOCIATES 

— V r SALES Co. 

— JACK BROWN 



FIND THIS MAN! 

NAME: Len Leonard. Age: 31. Height: 5' 10". 
Hair: black. Eyes: brown. 
ALIAS: "Moneybags Leonard." 
WANTED: This man is urgently wonted by 
his wife, Leona and two children. 
RECORD: For months he has been paying 
the highest, most ridiculous prices ever offered 
for new or used radio equipment. He buys 
anything in electronics from hams anywhere 
—and dishes out dough like it grew on trees. 
IMPORTANT: You can get rich too! Sell your 
new and used radio gear to Len Leonard at— 

COLUMBIA ELECTRONICS SALES 

522 S. San Pedro St. Los Angeles 13, Calif. 



WANTED 

TO BUY 

Large and small quantities of new or 
used electronic government or manu- 
facturers' surplus tubes and equipment. 
Highest prices paid. State quantity, 
condition and best price in first letter. 

Box No. F-2 c/o Radio*E1ectronics 
25 West Broadway 
New York 7. N. Y. 



| be $36 per year. 

According to County Sheriff Biscai- 
I luz, "The background of each repair- 
man will be investigated, and ... a dis- 
honest one will not be licensed for busi- 
ness." 

A conference was proposed by the 
I county supervisors, with the idea of ex- 
ploring the possibilities of examining 
and granting certificates to individual 
repairmen, with the idea of protecting 
the public against incompetent service 
as well as the protection against dis- 
j honesty expected to result from the 
| ordinance already passed. 

NETSDA'S PROPOSED CODE 

The following Code of Ethics was 
adopted by the National meeting of 
NETSDA at Trenton, N. J. It has been 
sent to member chapters for approval 
or further suggestions. 

I pledge myself: 

1. To at all times perform my work to 
the best of my ability and knowledge. 
In addition, to make a sincere effort to 
improve my knowledge of the technical 
and business requirements of my pro- 
fession, thereby enabling me to render 
more competent service. 

2. To use whenever possible, original 
factory replacement parts. Where this 
is impractical, to use parts of equiva- 
lent or better quality. 

3. To exercise special care in handling 
customers' property. 

4. To guarantee all service performed 
and parts replaced by me for a period 
of 90 days (unless otherwise specified). 

5. To charge a fair and just price for 
all work, and to display these prices 
prominently. 

6. To refrain from unfair or unethical 
practices, untruthful advertising, unre- 
liable statements, unjust or unfair crit- 
icism of other technicians, or any con- 
duct which might lead to lack of confi- 
dence in my self or in my fellow tech- 
nician. 

NATESA MEETING 

The 1951 Convention of the National 
Alliance of Television and Electronic 
Service Associations (NATESA) was 
held in Chicago November 18, 1951. Nine- 
teen members were present, represent- 
ing five states, and proxies for three 
more member associations were voted. 
In addition, visitor representatives 
from five states were also present. 

Six new associations affiliated with 
NATESA during the convention. These 
were the Associated Radio & Television 
Service Dealers, Columbus, Ohio; Tele- 
vision Service Engineers, Inc., Kansas 
City, Mo.; California TV Service Deal- 
ers Association Inc., Hollywood, Calif.; 
Certified Television Electronics Associa- 
tion, Baltimore, Md.; Radio Service 
Dealers Association of Kansas, Inc., 
Wichita, Kan.; and the Radio Television 
Service Association, Minneapolis, Minn. 

E. W. Merriam, the Service Secretary 
of the RTMA, and Mai Parks, of What's 
New in Televisioyi, addressed the gath- 
ering. Major problems such as parts 
warranty, procurement, and Western 
Union, were discussed, and a new consti- 
tution for the Alliance was adopted. 
— end — 
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TUBE OF THE MONTH 

A new all-glass rectangular 21-inch 
TV picture tube has been released for 
replacement or original manufacturer 
equipment by the Cathode-ray Tube 
Division of the Allen B. Du Mont Lab- 
oratories, Inc. 

The tube, the 21KP4A, features a pic- 
ture area of 242 square inches (more 
than previous metal-cone 21-inch tubes) . 
A filter-glass face plate improves con- 
trast and cylindrical face surface mini- 
mizes reflections by scattering incident 




The base connections of (he 21 K IMA 

light upward and downward, away 
from the eyes of the viewer. 

The new 21KP4A is a Selfocus type 
and does not require a focus control 
or associated circuitry. It may replace 
electromagnetically or electrostatically 
focused picture tubes, usually without 
circuit change. 

It is provided with an external con- 
ductive coating and the standard 5-pin 
duodecal base. The overall dimensions 
are 23 inches with a 70° diagonal deflec- 
tion angle. Heater rating is the usual 
6.3 volts at 0.6 amperes with maximum 
recommended voltages of 500 for first 
anode and 18 kv for second anode. 
— end — 
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iA 8 you'll save 
gSr with these 
Ifl; top quality kits 



The New PRECISE Vacuum Tube Voltmeter with the famous 
PKECISE Reflex Circuit tor increased stability and greater 
accuracy. 

By comparison, your best value! 1% Ceramic resistors; 
Etched panel ; Amphenol connectors; Separate 5 V., AC scale; 
Tubes: 6AL5, oX"., tJSN7 ; True zero adjust; 4y z " Meter; 
Three-color rapid construction book explains each step. 
Complete with btry. & test lead. 



Ranges: +DC: 0-5-25-250-500- 1000 V. 

—DC: 0-5-25-25O-5OO-1000 V. 
AC: 0-5-25-250-500-1000 V. 
Ohms: Kxl, KxlO. ItxlOnn. Kxl 0,000, 
Kxl .000,000 ohms. 
DJ3: From —20 to +55 DB. 



PRECISE 

K i t MorieK 
909- K 
Factory 
wired. Model 909. $44.! 



■2598 



NO OTHER PKOrtE OFFKRS 80 JlUCll ... all PRECISE ex- 
clusive^ . make it the most practical, foolproof and sturdy 
High Voltage Probe in the industry today. 



PRECISE 

Model 999 
(Wired only) 



Complete 



Multiple insulation; Mechanically sliockproof 
construction; interchangeable tips; Swivel 
Lead connection; Interchangeable resistors; 
Triple flash guards; Sturdy, non- porous shell 
construction. 

PRECISE DeLuxe V.T.V.M. . . . Build it horizontally < 
vertically to lit your own bench requirements. Large 7% 
meter for better visibility — greater accuracy. 

precise x*>/>no* 

K i t Model 

907- K 

Factory W ircd 

Complete with btry. & test lead. Model 907 ..." $57.98* 

New R.F. PRORE Lowest Price in the field ! Leads in Value I 

Time -tested circuit; Special no n -porous case: 
Uses germanium crystal rectifier up thru 250 
megs. Vrobe handle terminated in an amph- 
enol connector— other end of shielded cable 
available in either amphenol, phone plug or 
Phone tip t\pe ittting at no added charge. 

All instruments carry the PRECISE Guarantee, components protected bv the 
5?*A_ Warranty. . Write for FREE Catalog: E-lt SEE THE COMPLETE 
"' ^Prices slightly higher in the West. 



All the unusual features and 
ranges of the PRECISE Model Mi) 
VT.V.M. in a DeLuxe version. 



*38 98 

98* 
lue 

$425 



PRECISE 

Model 9 12 
(Wired only) 



PRECISE LINE AT YOUR JOBBER NOW! *p 



EXPORT DEPT.: 



IS Moore St.. New York. 




Pure, st PRECISE DEVELOPMENT CORP 



Oceans ids. L N I . , New York 



Simplified 

RADIO 
SE *V/ C | NG 

*y Comparison 




Find radio faults with a new simplified method. Repair all 
radios in minutes instead of hours. Revolutionary, differ- 
ent Comparison technique permits you to do expert work 
almost immediately. Most repairs can be made without 
test equipment. Simplified point-to-point, cross-reference, 
circuit suggestions locate faults quickly and easily. 



NO TESTERS NEEDED 

This newly developed method tells you how to locate 
the source of trouble in any radio set without equip- 
ment. Make needed tests, measure voltage, trace the 
signal, by using only a fitf resistor, small condense]-, arid 
a crystal detector. Inject signals without any signal 
generator. Test parts by the new Comparison method. 
Test tubes without equipment. Repair any radio ex- 
pertly following simplified picture plans. Improve your 
radio servicing ability. Data on all sets, portables, FM, 
AC-DC. P. A., and television. Send coupon below. 



CHARTS. BLUE-PRINTS, TESTS 

Learn time-saving trouble-shooting short-cuts: find 
any radio fault with ease. Follow the tests shown on 
2-1 large circuit blue-prints. Gives over 1.000 practical 
repair hints. For all types of radios. Hundreds of 
simplified tests using a 5tf resistor and any filter 
condenser. Introductory material to help beginners. 
Several chapters on test equipment. Complete plan in 
manual form. 61 job-sheets, data on all tubes. 92 large 
pages. 8V 2 xll in. Schematics, pictures, charts. Sold 
on no-risk trial. Price, only $1.50. 



Supreme Radio & TV Manuals J *i dice/ t d i a i""rCn"r% Vn ^T^f 

Your complete source of all needed uadio and | N \J - K I O l\ IKIAL ORDER COUPON 



Your complete source of all needed uadio and 
TV diagrams and service data. Most amazing 
values. Still sold at pre-Korean prices. Only $'2 
for most volumes. Every Radio manual contains 
large schematics, all needed alignment facts, 
parts lists, voltage values, trimmers, <lial string- 
ing, and service hints. Each TV manual is a 
practical treatise on servicing the year's sets, 
with giant blueprints, patterns, waveforms, 
charts, suggested changes. See coupon at right 
for a complete list of these low-pieced manuals. 



J SUPREME PUBLICATIONS, 3727 W. 13 St., Chicago 23, ILL. 

Radio Diagram Manuals 

□ Xew 1 95 1 Manual J Each Only 

f $2.50 



Sent! 

on Kuai 



the 



below and 
ney hack. 



$1.50 



inuals cheeked 
;aiisfa<?tion or 

□ Simplified Radio Servicing by Corr 

□ New 19S1 Television Service Manual $3. 

□ 1950 Television Manual, S3. □ 1949 TV, $3. 

□ 1948 TV, $3. Q 1947 TV & FM, only $2. 



mvreme 



Publications 



m enclosing $ Send postpaid. 

id C.O.D. I am enclosing $. .. deposit. 



Sold by All Leading Radio Jobbers 

JANUARY, 1952 



□ 1949 Radio Manual 1 

□ 1948 «« 

□ 1947 « 
□1946 z 

□ 1942 | 

□ 1941 0 
□1940 5 

□ 1939 k 

□ 1926-1938 Manual. S2.50 



PRICED 
AT ONLY 

*2 

EACH 
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New llesiyii 



YOU SERVICE 
IN ANY OF 
THESE AREAS.. 



GIMGHAMTftH r BlRMiWfiHAM, BIDOMtHG 
TCJM r BUFFAIU, CHARLOTTE, DAVENPORT, 
ERIE. GftAMO ftACIOS, INDIANAPOLIS, JOHNS- 
TOWHr KANSAS CITY, LAHCAltEft, NEWARK, 
HEW KAVIH, PROVIDENCE, RICHMOND, 
ROCHE ITER, lOCr I HAND, JT. IQMlS, SAN 
DIEGO, HHEKECTADY. SEATTLE. TOLEDO, 
TULIA, UTICA AND WILMINGTON . . ♦ 

or in areas 

frlngm to these tftles . ~ ■ 




WILL GIVI YOU AMAZING 
TV DECEPTION RESULTS! 

fringe and t: KtrtJ-rn c fringe areas of 
these cEtle* and similar locations 
Ihrati ghoul ihe country can new 
obtain snow-free teievtaEon pklure* 
with Ihe Corner Array r 

doublet tela* men entortuinmant by 
producing sharp pictures From signals 
d? n tmticn fringe to these cities, 

Enomple: ndd5 channel 

/ li)i>1 \ 13 (lohn&town) 1o the 
tfi*"??) TV fei-c of PiHsbLN-a/h let 



RADIO MERCHANDISE SALES. INC, 

JVIW VOI? PC 5 a d N. Y\ 




The large mercury globule insures positive, but momentary, contact across leads. 

Small, Chatter-proof Interruptor 
Meets Special Switching Needs 



Mercury contacts have proven their 
reliability for many years. From the 
control of refrigerators to oil burners, 
from operating the light in the glove 
compartment of automobiles to making 
a host of other contacts, mercury 
switches are an accepted and trust- 
worthy element of construction. 

Essentially all mercury contacts 
known heretofore either make or inter- 
rupt the electric current. A new con- 
tacting device has now been developed 
by Dr. Erwin J. Saxl, of the Saxl In- 
strument Company of Harvard, Mass., 
whereby the arrangement of electrodes 
and mercury is such that under no con- 
dition can the electrodes remain perma- 
nently connected in the pool of mercury. 

Like all basic developments, his de- 
sign is simple, as shown in the schematic 
patent drawing. The drop of mercury 
is at one end of a glass tube which is 
evacuated or filled with the proper gas 
for avoiding oxidation of the contacts. 
Upon tilting the glass tube, the mercury 
runs along it toward the other end. In 
doing so it passes by two electrodes 
adequately spaced from each other. 
During the short time while the mercury 
runs between them, both electrodes are 
connected and temporary contact is 
established. No possibility exists that 
the contact will remain closed. The con- 
tact is first established and positively 
extinguished thereafter, since the drop- 
let of mercury irrevocably passes be- 
yond the contacting leads. 

This device is self-healing. Having 
made and broken electric contact, the 
mercury accumulates at the other end 
of the tube and is ready for operation 
again. 

The new contactor has a wide range 
of possible applications, which are best 
understood if we think of it as a relay 
turned inside out, in which a small 
amount of mechanical power releases a 
large pulse of electric power. As such, 
it may be used to make more efficient 
watt-hour meters — in which electric 



pulses replace gearing — and has appli- 
cations in counters and other equipment. 
It covers the gap between the heavy 
switching arrangement of electrome- 
chanical construction on one hand and 
photoelectric or electronic equipment on 
the other hand. 




GLASS 
TUBE 



MERCURY 
GLOBULE 



The new mercury momentary contactor. 

As a speed governor the mercury con- 
tactor may be mounted with the axis 
of its electrodes at right angles to the 
axis of rotation of the member to be 
controlled. When the rotational speed 
diminishes to the point where the force 
of gravity exceeds the centrifugal force 
acting on the globule the liquid runs 
past the electrodes, makes contact, and 
allows energizing impulses (through a 
suitable electromechanical system) to 
be applied to the rotating member such 
as to bring it out of its stalling or 
dragging, overloaded condition. 

Since under no conditions can the 
mercury remain between the two elec- 
trodes, interruption as well as contact 
is sharp and positive. Vibrating or 
frozen contacts are impossible. This 
may make it useful for vending ma- 
chines, electrical coin changers, and 
other devices in which sticking or chat- 
tering contacts may result in loss or 
danger. 

— end — 

RADIO-ELECTRONICS for 
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PRACTICAL 



Build a Professional Signal Tracer 
Huild a Code Oscillator 
and Learn Code! 



FREEH 



ELECTRICAL AND RADIO TESTER 
SONS • BOOK ON TELEVISION • 
CLUB • ELECTRIC SOLDERING IRON 



RADIO TELEVISION SERVICING LES- 
MEMBERSHIP IN RADIO-TELEVISION 
CONSULTATION SERVICE • QUIZZES 



JO-DAY iWOiVEY B 1C K GUARANTEE 



ABSOLUTELY NO PREVIOUS TRA1MNG NEEDED • 
YOU KEEP ALL PARTS, TOOLS, INSTRUCTIONS • 

LEARN TROUBLE SHOOTING . . . 
WHAT THE NEW IMPROVED 1952 
RADIO "EDU-KIT" OFFERS 

The Progressive Radio "Edu- K it" ^offers you a home study course .-U a rock bottom price 



. 'Edu-Kit 

Technicians with the basic facts of Radio Theory and Construction Practice expressed 'simply and clearly. You will 
knowledge o basic Radio Principles Involved in Radio Recaption. Radio Transmission and Audio Amplification 

You will learn bow to identify Radio Symbols and Diagrams; how to huild radios, using regular radio circuit schematics 
how to mounl various radio parts: how to wire and solder in a professional manner. You will learn how to operat/ Receivers 
JiJS ?iJ in' Audio Ampl.liors. You will learn how to service and trouble-shoot radios. In brief, you wil I receive a basic 
education in Radio exactly like the kind you would expect to receive in a Radio Course costing several hundreds " dollars 



FREE TOOLS • NO ADDITIONAL PARTS REQUIRED 
AN EXCELLENT BACKGROUND FOR TELEVISION 

THEORY . . . WIRING . . . CODE! 
PROGRESSIVE 
YOU 

Our kit is designed to train Radio 



THE KIT FOR EVERYONE 



in this country and abroad. It is used by the 



h.«„ T ! ,e rf Pr09re ". ?V ii R u di0 " E ««u-Kit;' was specifically prepared for any person who has a desire to learn Radio. The Kit has 
^ "c.en'ce r C ra S d!o y y ° UnB "" P3r,S ° f *° Hd M h n0t necessarv ,ha < *™ «en the sl.ghtesl background 

The Progressive Radio "Edu-Kit" is used by many Radio Schools and Clubs 
Veterans Administration for Vocational Guidance and Training. 

Anrf Tir«tRjJ r L 8 J i !! 1 ad .'.£ ''Edu-Kit" requires no. instructor. All instructions are included. All Darts are individually boxed 
make a * mistake Photograph and diagram. Every step Involved in building these sets is carefully explained. You cannot 

THE PROGRESSIVE RADIO "EDU-KIT" IS COMPLETE 

•i^t^tiT'L*!^-^*^? Part necessarv *o bu,,d »5 different radio sets. This includes tubes, tube sockets, variable condensers. 
nLerf ?! * h,S n H?i C l C ^'il denserS ; "aper_ condonsers. resistors, tie strips, coils, tubing, hardware, etc. Every part that you 
need is included. In addition these parts are individually packaged, so that you can easily identify every item 

TROUBLE-SHOOTING LESSONS 
THE PROGRESSIVE TEACHING METHOD 

and T^ 0 r P /^rn. V a e n„ Rad, ?hr E .i ,J * Kit ' , » C S m i 5 c ° mP,e,e * ith instructions. These instructions are arranged in a clear, simple 
and Progressive manner. The theory of Radio Transmission. Radio Reception. Audio Amplification and Servicing by Signal 
pa?t ufed* "Placed. Every part is identified by photograph and diagram: you will learn the function and theory of every 

th« I!inrt r !LV^l H^lJ^H'Sl 1 " ,he l \ r,n . c,o{ * P f " Lear " By Doing. Therefore you will build radios to illustrate 

U r i t 0U . rn * These radios are designed in a modern manner, according to the best Principles of present-day 

m U f a «r« n „ a r»cc^ be g i n by building a simple radio The next set that you build is slightly more advanced. Gradually 

p ,iin P llltl - „ mA 2n er 'J£ " fi"^^""* 1 ^ instructing still more advanced radio sets, and doing work like a professional 
Kadio Technician. Altogether you will build fifteen radios, including Receivers Amplifiers. T ansmitter" Code Oscillator &. 
Signal Tracer. THE PUBLIC APPROVES! 

VETERANS AD mW/rVtVn? 0 " SAT,SF,E ° USERS 0F THE PROGRESSIVE RADIO 'EDU-K IT" 
PHYSICAL MEDICINE REHABILITATION SERVICE. 
WASHINGTON. 0. C. 

... . " T L ,i . !t n,0 1 rnl , nK ' wa * shiiwliiK the I'rogressive Kadio Edu-Kit' U> one of our representatives from our liranrh Offlee In 
tichiiiond and alreaiiy he want* me to purchase some for his hospitals . . . m indicated In -previous correspondence. I took the 
rogresshe Radio Edu-Ult to our Veterans Administration Hospital at Fort Thomas. Kentucky, lloth instructors ami pa- 
tients worked them, and thev proved quite satisfactory." aim 
ROBERT L. SHUFF. 
1534 Monroe Ave.. Huntington. W. Va. 

.. . '?. , ! OUKl ? t L ^? ,1,tl , ' r0,, 1 >'?" a few »'» ,s to say that 1 haw bought a Progressive Itadio Edu-Kif and *v;i R really amazed 

that such • bargain ran be had at surh a low price. I have already started repairing radios ami radio-phonographs, friend* were 

really surprised to see me get into the swing of it so qulckiy. The trouble-shooting irster that uairtf with the kit Is really swell. 

and rind* the trouble if there is any to lie found. Everything you say a bout your kit is true " 

OOMINICK STRACUZZA. 

Ill Clarence St.. London. Ontario 

I mn my satisfied tvlth the Progressive Itadio Edu-Kif wliith I bought from yon. I did nnt know anything about radio 
but now I feel as though I have bein in the radio business for years. Your kit Is simple and educational. 1 enjoy working with it.' 

Order your Progressive Radio "EDU-KIT" Today, or send for further information. 

Pontage prepaid on cash orders -CO. !>. orders accepted in U. S. A. 



BECOME A RADIO 
AMATEUR 




GET A WELL-PAYING 
JOB 




GO INTO A 
PROFITABLE BUSINESS 



PROGRESSIVE ELECTRONICS CO. 



497 UNION AVE.. DEPT. RE-55 * 




BROOKLYN 11, N. Y 



JANUARY. 1952 
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ir , MflMl CtMlERING 



Use the NEW 



New Patents. 




MORE EFFICIENT 

Rings are closer to 
deflection yoke (the 
most effective operating 
area) and to the tube 
oeck. They are stabil- 
ized magnetically. 



PERFECTION 

Here is the simplest of all centering 
devices for the new electrostatic tubes. It 
is also the most efficient and positive— as 
your own tests will prove. 

• Quickly Mounted, Slip the 
Kinc-Center over the tube neck 
and tighten the holding screw. It 
stays firm. No wobble. No wiggle. 

• Finger-Tip Control. Picture is 
centered by rotating the two rings 
either independently or together. 

• Positive Centering. Once ad- 
justed, the rings stay put. 

• No Distortion of Focus as with 
many other centering devices. 



Order today from your supplier.' 



PERFECTION electric company 

2635 South Wobash Avenue, Chicago 16, Illinois, 

MAKERS QF PERFECTION SPEAKERS ANP TElEVIilON COMPONENTS 




Model 
M-51 



for emergency communications 

USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO ALHAMBRA, CAL. 

POLIcaURM MONiToRAOlO 

Says S. L. Grant, City Manager, Winchester, Virginia . 

"I think you have a receiver that is well jQd 



built, and I see no reason why it should not 
be in demand by all public works depart- 
ments that have a transmitter available." 



Users of FM 2-Way Radio Communications 
equipment throughout the entire nation, find 
PolioAlarm and Monitoradio a welcome in- 
novation to low-cost mobile communications 
radio . 




5 Models For All Systems 

S VOLT MOBILE 
M-51 

Tuneable 30-50 MC 
M-101 
Tuneable 152-163 MC 



IIS VOLT AC-DC 
PR-31 

Tuneable 30-50 MC 
PR-8 

Tuneable 152-163 MC 
AIRCRAFT 
AR-1 

AM Tuneable 108-132 MC 
115 Vail AC-DC 



For Complete Information; See Your Jobber- Or Write Us Today 
RADIO APPARATUS CORPORATION 

55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624 



PHASE SPLITTER 

Patent No. 2,571,431 
Kurt Enslein, Rochester, N. Y. 
(Assigned to Stromberq-Carlson Co.) 

The 6BN6 tube is a gated-beam type. Its oper- 
ation was described on page 78 of the Feb. 1951 
issue. The tube is used here as a phase-splitter. 

The electron beam of the 6BN6 is focused to 
a narrow stream. Electrons pass through the 
control grids (pins 2 and 6) on the way to the 
plate. The tube construction is such that electrons 
cannot return to the cathode even when they are 
repelled by the grids. Those electrons which are 
prevented from reaching the plate are diverted 
to the accelerator, pin 5. 




In this circuit, only the first grid is used to 
control the electron beam. When the r.f. or a.f. 
signal drives the grid negative, fewer elections 
land on the plate but more are available at the 
accelerator. Plate output is out-of-phase with the 
control grid. Accelerator output is in phase. 

To compensate for the lower G m of the accel- 
erator element, R2 is made larger than Rl. The 
signals at each output terminal can be made equal 
as well as opposite in polarity. 

TRANSISTOR FLIP-FLOP 

Patent No. 2,569,345 
Richard F. Shea, Syracuse, N. Y. 
(Assigned to General Electric Co.] 
Transistors make ideal flip-flop elements. Two 
transistor multivibrators were described on page 
92 of the Sept., 1951, issue. A new circuit is 
even simpler and more effective because it con- 
tains no time-constant networks. It requires a 
pair of transistors in grounded-base circuits. 

A transistor conducts when its base is negative 
with respect to its emitter. The transistor is 
blocked when its base is sufficiently positive. In 
this multivibrator, the base of each transistor is 
coupled to the collector of the other unit. 

Initially, assume that TR1 tends towards Jess 
conduction for some reason. The negative voltage 
on CI tends to approach the battery value, -45 
volts. The increase in negative voltage is fed to 
B2. A more negative base permits greater con- 
duction in TR2, so its collector passes more cur- 
rent. The negative voltage at C2 (and Bl) is 
reduced. Therefore TR1 has a more positive base 
and it conducts even less. In a very short time 
TR1 is completely blocked and TR2 conducts fully. 
The multivibrator remains in this condition until 
it is disturbed by a positive pulse at A. 

The pulse appears at the anodes of two rec- 
tifiers, XI and X2. The first of these is biased 
beyond cutoff by the positive base, Bl. The 
cathode of the second rectifier X2 is connected 
to B2 which is negative. Therefore X2 can con- 
duct the positive pulse to B2. Now the transistors 
reverse action. TR2 conduction decreases towards 
cut-off and forces TR1 towards full conduction. 

The next positive pulse at A finds X2 blocked 
and XI able to conduct. Therefore the pulse can 
affect only TR1. It blocks TR1 so that TR2 can 
conduct fully. Successive pulses trigger the multi- 
vibrator. If pulses are equally spaced, output 
(from terminals B) is a symmetrical square wave. 




RADIO- ELECTRONICS lor 
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New Patents 



WIDE-BAND AMPLIFIER 

Pctent No. 2,566,508 

Howard M. Zetdler, Palo Alto, Cal. 

(Assigned to Hewlett-Packard Co.) 

This amplifier has a remarkahly wide frequency 
t: m.'c. Strangely enough, it is conventional ex- 
* ■ [it that the screen and cathode capacitors are 
t«>o small. 

At hif?h frequencies the circuit is that of an 
-itdinary pentode with plate load Rl. CI and C2 
omviiHwr ailequate hypassinp. At lower frequen- 
i-.os. ('] and C2 become iiuiiJcqiiHte for bypassing. 



6AK5 




i'ilrn«lm*injr desreneration. Hut now R2 her times 
p;irt of the output load, thus tending to increase 
l he train, liy properly proportioning resistors Rl 
; ml H2 and rapacitors Cl and C2, it has heen 
found possible to maintain a fairly flat jrain 
. harat-tei istic from the low audio frequencies to 
about 2 mc. With the values shown, sta»rc »rain 
approximates 20 dh. 

INDICATOR RADIO RANGE 

Patent No. 2,571,368 
Leonord R. Kahn and Donald S. Sanford, 
New York City. 

A radio beam guides planes to their airport. 
If the plane is not on the beam a code letter, 
either A or N, is heard. This indicates that the 
aircraft is on one side or the other of the true 
hearing. When riding the beam, these letters 
blend to form a constant tone. When the plane 
s off the beam, it is difficult to determine whether 
■ t is flying toward or away from the center of 
the beam. This invention indicates direction by a 
variable tone. If the frequency increases, the 
aircraft is approaching the beam. 

A 2D21 thyratron generates the variable tone. 
Current from li-plus flows through resistor R to 
i barge capacitor C. When the voltage ri^es high 




enough, it tires th<- tube. The frequency of this 
sawtooth is partly controlled hy the bias on the 
thyratron. A more positive grid in the tube pro- 
duces a higher a.f. sawtooth. 

The a.v.c. from the receiver biases a flj.", am- 
plifier. A .strong signal produces a highly nega- 
tive a.v.c. voltage. This in turn provides a 
more positive bias to the thyratron and a higher 
frequency is heard in PI. 

The pilot hears two simultaneous signals which 
are fed to the separate earpieces of a pair of head- 
phones. P2 indicates in the usual way on or otT 
th< beam. If he is otT. he listens to the tone enm~ 
mg through PL 

Typical circuit components are shown. In order 
to double the range over which variable tones arc 
heard, a relay RY is connected as shown. When 
the <iJ/i cathode current is high enough, it ener- 
gizes the relay. This connects the thyratron 
tathode to a more positive point along the bleetfer. 
It abruptly changes the sound in Pi from a high 
note to a low one, and another cycle of rising (or 
tailing) tone is possible. 
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when results count. 



For the highest signal-to- 
noise ratio try this win- 
ning combination. Taco 
Super 980 Yagi and Taco 
Antenna Supercharger 
provide 25db gain plus 
rejection of noise due to 
sharp directivity of the 
antenna and sharp 
frequency tuning of the 
combination. (For high- 
band channels use the 
Taco 5 -element Yagi) 



ASK YOUR DISTRIBUTOR 



TECHNICAL APPLIANCE CORPORATION. 
ONE TACO AYE., SHERBURNE, H. ¥. 

HiauluEurVfl dP Tmd P I*t Muttr An1-nr, B tptiHi 
In C i nidi lifftnbH'r-Cvlisn t+. r Tdrtftb* 4. 0n1 



FOR BETTER TOWERS 
AT LOWER COST! 
Ask about AERO 



COST LESS-Because AERO TOW- 
ERS are aircraft-designed, lower 
manufacturing costs and lower 
weight are passed on as savings to 
you 

LAST LONGER— Quality galvanized 
steel DIP-COATED inside and ouf 
with aluminum enamel keeps AERO 
TOWERS bright and new. Rust re- 
sistant — will not brown 
STRONGER-AERO TOWERS are 
ALL-TUBULAR in construction— the 
proven aircraft design for years of 
service. 

EASY TO CLIMB AND SERVICE— 

Strong electric oircraft welds at 
EACH joint (not just one or two) 
prevent sway. Tubular construction 
provides sturdy, safe, comfortable 
ladder-like cross members. 
QUICKER TO INSTALL-Aircraft 
precision tolerances assure accurate 
fit of components. Light ond easy to 
erect. Strong durability and attrac 
tiveness assure customer satisfaction. 



AERO TOWER DIVISION 

Knepper Aircraft Service 
1018 Linden Street 

A I lent own, Pa P 





TELLS HOW 
TO SOLVE 
TV TROUBLE 5 
NO ANSWERS 
TV QUESTIONS 

Al'DKLH TELEVISION SERVICE MANUAL 
covers T.V information at j our finger ends. 
Shows Rood receiver adjustment and How to 
Ot Sharp, Clear Pictures, Mow to Install Aerials 
— Avoid Blurs, Smears, Interference and How 
to rest. Explains Color Sv.stems and Methods 
of Conversion. IT PAYS TO KNOW! 
Over 380 PAGES & 22.5 ILLUSTRATIONS 
explaining derating principles of Modern Tele- 
vision Receivers. 

1001 FACTS 
19 CHAPTERS 

Placement of Tele- 
vision Receivers — 
Receiver Controls, 
Test Patterns A Ad- 
justments — Tele vi- 
sion Interference — 
Interference Traps 
— Television Anten- 
nas & Transmission 
Lines— MasU r An- 
t enna Syst ( ms — 
Antenna Installa- 
tion Procedure — 
Television Broad- 
cast inn — Television 
Receiver Funda- 
ment als — Circuit 
Description of Typi- 
cal Receiver — Tele- 
vision PictureTuhcs 
— Projection Type 
Receivers — Televi- 
sion Testing Instru- 
ments—Television 
Servirint; — Trouble 
felioot Ing — Color Television —Television Xerms. 
m AW" 7 DAYS FREE TRIAL 

GET THIS PRACTICAL ASSISTANCE FOR YOURSELF 
MAIL COUPON TODAY— — 

AUDEL, Publishers, 49 W. 23rd St.,N.Y. 

M*j> me postpaid for 7 Days examination 

ft"" 1 -? TELEVISION SERVICE MANUAL (Price *2i. 

If O.K. I will mail you $2, otherwise I will return book. 
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IONC DISTANCE 



TV RECEPTION 

. . . from any direction 
with the Flick of the switch 



MEW 4 WAY 

t/?/pi ex. 




Complete with: 
Antenna Mas/ • Ray-x Control Box 
125 ft. 300 ohm Lead-in Wire 

$1C45 $1145 

war ItvM 

20% Depos t on C.O.D. Orders 

Simply place control box near your TV set. 
Each of 4 positions opens up one complete an- 
tenna in the direction you want. Strong recep- 
tion on all channels, eliminates ghosts, cuts 
down interference. 



"DIRECT FROM MANUFACTURER" 

RAY CO 



WRITE I WIRE . 

CALL 

% :& « 

441 Summit St 

Toledo, Ohio 
Phone FA. 9171 
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New 

Custom-Built 
Deluxe 
TV Chassis 




MODEL 2430- Designed specifically 
for all picture tubes requiring from 
65 to 70 degrees horizontal de- 
flection, {such as 24AP4, 20CP4, 
19AP4, etc.) Supplied witr? quality 
PM speaker, and Universal Picture 
Tube Mounting Brackets & Phono 
Jack $189.50 

MODEL 2431P- Similar to model 
2430, but with Push-Pull Audio, 
True Fidelity Output and Universal 
Picture Tube Mounting Brackets. 

$199.95 

MODEL 2431 C- Basically same as 
Model 2430 but with Continuous 
Tuner, Push-Pull Audio, True Fi- 
delity Output and Universal Picture 
Tube Mounting Brackets. Allows 
complete coverage of both TV and 
F.M. bands $199.95 

See the Gold Modal 
at your favorite Pad\ 
Products Co. Dept. 



©-Tics 

A A'. 



The new Gold Medal Series incor- 
porates all the latest Tech-Master fea- 
tures which have made this improved 
630 type chassis the standard by which 
custom-built TV is measured . . . perform- 
ance and service are assured because 
Tech-Master design and construction are 
as fine as human hands and brains 
can produce. All chassis are supplied 
completely wired, aligned and tested 
with all tubes (less picture tube). 

LOOK for your Tech-Master registra- 
tion and guarantee card attached to 
each chassis... it is your assurance that 
you are buying a genuine Tech-Master 
receiver. 

Series and other quality Tech-Master products 
o Parts Jobber ar write direct to Tech-Master 
RE-1 for complete descriptive literature. 




METER DAMPING CIRCUIT 

Patent No. 2,567,688 
John E. Bigelow, Schenectady, N. Y. 
(Assigned to General Electric Co.) 
The damping of a (I.e. meter determines how 
its indicator deflects. If the damping is high, the 
needle moves slowly towards its final position. 
If too low, the needle may oscillate before coming 
to rest. When damping is optimum, the needle 
deflection occurs in the shortest possible time and 
without oscillation. Damping is often controlled 
by a resistor shunting the meter. A low shunt 
provides heavy damping, and vice versa. Unfor- 



A— CD- 



R2 [ *M Rl 
^W^ 'W 
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tunately, a change in shunt resistance affects the 
meter calibration. In the new circuit, damping 
is adjusted as desired without affecting the cali- 
bration. 

The circuit includes a balanced bridge network 
with meter M as one of the arms. A paralleled 
R-C network is added in series with the bridge 
as shown. R and C are used to speed the initial 
deflection. When d.c. is fed between terminals 
A, a relatively large current charges C and flows 
into M. This "kicks" the needle and speeds it on 
its way. 

The slowing down process is a question of 
damping. Since the bridge is balanced, no current 
flows through R4. This resistor may be adjusted 
without upsetting balance or the calibration of 
the meter. R4 controls damping, however, since 
it determines the total resistance shunting M. 

Rl should be relatively low. It should provide 
more than sufficient damping when R4 is zero. 
Then, with the resistance of M and Rl known, 
the other bridge arms are chosen for balance- 
Finally, R4 is adjusted for desired damping- 

REVOLUTION COUNTER 

Patent No. 2,566,868 
Domenico J. Allia, Worcester, Mass. 

This instrument counts the revolutions of a disc 
or wheel without loading down the motion. It is 
applicable to testing watt-hour meters and similar 
equipment. 

A speck of radioactive material M is placed 
at the iim of the disc. D. a radiation detector, 
is positioned near the rim. At each revolution 
of the disc, the detector is energized once as M 
passes by. The detector output feeds a microam- 




H-M ASTER PRODUCTS CO. 

443-445 Broadway » New York 13, N. Y. 



meter relay MA which closes a d.c. circuit con- 
taining RY1. RY1 attracts armature A. 

When A closes its contact. RY2 is energized 
from the a.c. line. This lifts the plunger and ad- 
vances a calibrated ratchet wheel. 

RATE OF CHANGE METER 

Patent No. 2,564,829 
Leslie Herbert Bedford, London, and John Bell 
and Eric Miles Langham, Teddington, England. 
(Assigned to A. C. Cossor, Ltd., London) 

This instrument indicates the rate at which 
a direct current is increasing or decreasing. If 

RADIO-ELECTRONICS for 
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You'll find it 

in the 

MASTER 



■ .<*. is measured, a rectifier and filter are needed, 
n addition, a polarizing voltage may be added to 

,»revunt a change in polarity of the signal. 

The d.c. is impressed on Rl. Cl and R2. C2. 
he first of which has a smaller time-constant 
lian the second network. If the d.c. remains con- 

• .ant. Cl and C2 charge to the same voltage. 

! hen the meter remains at rest. Preferably the 

x.t.v.m. is of the center-zero type. 




POLARIZING VOLTAGE 
-< X. 

If the d.c, increases, Cl charges before C2 and 
he meter shows a deflection in one direction. A 
vet-ease in voltage causes Cl to discharge before 
12. Therefore the meter needle deflects in the 
pposite direction. In either case a more rapid 
nange is shown by a greater deflection. 

IMPROVED FACSIMILE 
TRANSMISSION 

Patent No. 2,564,556 

Maurice Artzt, Princeton, N. J. 

(Assigned to Radio Corp. of America) 

This invention eliminates distortion due to tele- 
hone lines. Relatively high frequencies, say 2 
travel much more slowly than those of a few 
undred cycles. This factor is negligible on voice 
MYimunication, but facsimile and telephoto 
r-ages are seriously affected. 

The figure shows a transmitter and a receiver 
bottom), connected by telephone wires. A fac- 
mile image is placed around a revolving drum 
s shown. A light beam scans the image as the 
•um rotates. The density changes modulate the 
fleeted I'ght which is focused on a PE cell, 
lulput frequencies extend from 1,000 cycles to 0. 
A low-pass filter. Rl. Cl, transmits 0 300 cycles 
h ; «h is marked band A. The high-pass filter 
C*2, transmits band B, from 300-1,000 cycles. 
\ I ,'iOO-cycle oscillator heterodynes with A. The 
eat (1.300 1.1)00 cycles) combines with B ami 
>*h are fed to the phone lines. The transmitted 
.inge lies between 300 1,000 cycles. 




Industry's OFFICIAL 
Buying Guide of Radio- 
Electronic -Television 
parts and equipment. 

• 1100 Pages 

• Hard Cover 

• Fully Indexed 

• Over 75,000 Items 

• Over 7000 illustra- 
tions 

• Weight— 5 lbs. 

• Size— «/ 4 x 10%" 

• Serving the Industry 
16 years 



isher's price $6.50. 
Igble at special price 
1.95 thru Parts 
Jabbers who absorb part 
of cost for privilege of 
printing ad on cover. 



No More 
Files of 
Small 

Catalogs and 
Loose 
Literature 




When you BUY--SELL--SPECIFT 
you must huve the MASTER 

This single volume replaces all other small catalogs 

Over 90% of the products manufactured in the Radio-Electronic-Television 
Parts and Equipment Industry are catalogued in this BIG MOO page 
MASTER Buying Guide. Complete descriptions, with specifications and 
illustrations are written and compiled by each manufacturer covering 
such products as^ tubes, instruments. TV parts, transformers, capacitors, 
resistors, test equipment, relays, coils and antenna equipment. Also, re- 
cording and PA Systems, intercoms, tools, hardware, switches and thou- 
sands of associated products. ITS YOUR "RADIO BIBLE" — SAVES YOU 
TIME AND MONEY. 

BE M4ST£ft-Minded— GET your copy NOW 

NEW — 16th Edition available 

jPW^ from local Parts Distributor at , 

t x^iof^tfeS^ ■HvwvXpr* I the special $1.95 price. 

H^^ta* ^^^^H W^^F H^IS H^^H ^^^^ ^^^^ ^^^^ -^^^fc' S Mtf ^^^^ HIM MHM MHH I^HI ^^BK 



OAK RIDGE CRT TESTER 



The "CATHETTE" is the ONLY CRT Tester* 
that checks ALL the following: 

• HIGH VOLTAGE BREAKDOWN 
BEAM CURRENT MEASUREMENT 
ELECTRON GUN CONDUCTANCE 
SHORTS BETWEEN ANY ELEMENTS 




BAND-PASS 
I300-I900/V 



At the receiver, the signal is divided as shown. 
Hand Li is amplified and fed to a recording lamp | 
focused at point I) on the rotating drum. The fre- 
quency portion between 1,300 1,1)00 cycles is 
demodulated to prive band A. This is focused at 
point E by a second recording lamp. Note that 
i'J is ahead of D on the drum. 

Hand A is carried on the telephone lines by 
a carrier of 1, (>()() cycles. Therefore the time-delay 
in transmission is greater than for band B. This 
lag is balanced out by adjusting point E ahead 
of D. When the adjustment is correct, distortion 
is minimum. 

- -end — 
JANUARY. I 952 



Ask to see this INDISPENSABLE new 
toot at your nearest jobber. You II agree 
that it's a MUST for every TV Serviceman 
today 

MODEL 106 "CATH- 
ETTE" CRT Tester, net 



$29§s 



"/'if/ ti>phrd for 
Check these additional "Cathette" Features 



MODEL 108 
POWER SUPPLY 

(Pocket size, same as 
aoove.) Used in con- 
junction with Cathette 
CRT Tester, 

WnS;,'; S1Q.95 

Tubes in car- ,w 



Send NOW foi . 

plete new catalog, illustrating and 
describing the above equipment, as 
well as all other OAK RIDGE TV 
Test instruments. 

Cahli' AHdr-fss: "UNION'TEX" X.Y. 



• Checks gas between elements 
in Electron Gun 

• Checks gas between High Volt- 
age Anode and Electron Gun 

• Checks conductance between 
Cathode. Control Grid, and 
Screen Grid 

• Checks filament continuity 

• Checks high voltage on Anode 

• Checks Screen to Control Grid 
voltage from set 

• Checks Control Grid to Cathode 

copy i 



voltage from set 

• Checks leakage 

• Tests and positions Ion Trap 

• Checks brightness control voltage 

• Easy-to-read calibrated DC 
Voltage scales <0-530V. 0-I5KV) 

• Easy-to-read tube test scales 

• Supplied with dno-decal plug 
and socket. (Special adaptors 
available as accessories) 

• Pocket size: 5 l / 2 x3%x2 , / 4 *. 
Shn. wt. 3 lbs. 



OAK RIDGE PRODUCTS 

37-01 Vernon Blvd. Long kland City I N Y. 
Mia Dmsifin. bi VlDfO TELEVISION. PNC. 



! Oak Ridge Products, Dept. C 

, 37-01 Vernon Blvd., Long Island City 1. N. Y. 

I Please send your complete new OAK RIDGE 

' Catalog at once, to: 



Name . . . 
Address. 
City 



.State. 
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NO OTHER CARTRIDGE CAN 
PERFORM LIKE A BICKERING 



provides^ 

throughput the entire audible range 



DYNAMIC 

COUPLING 

ASSURES 

* cBrtttanl iflylus tunlucl 
wllti tfal P*«rd grBEiTfrL 
4-vAr I]t4 ah lira nudifr 
ip^lnl* l!Mn,MQ -cp^ 

» full fraquflncy r*lpOM# 

NO M SON A NCE$ 
NO MlSTKACJCfNG 
NO OftfNDiNG OF 
GROOVE WAU5 



Pickering Cartridges transmit 
all of the sounds in the musi- 
cal spectrum, without loss of 
definition, iust as a fine optt- 
cal lens passes all of the col- 
ors in the rainbow. 

For literature address Dept. p 



W<*ll>in forimifl engineers nndyfcchnicinns. schooled in 
the science of electro-iiu'ehanics, know that only wide- 
|«*» rafipe frequency response* provides full transient re- 
^poiifej ihe elcctronic^hciioineiia which enables the 
reproduclion of ort-hestral music wilh all the fNibtle 
sounds lhal gifeeaeh musical instrument its individual 
character. 

Pickering engineers and designers have hut one objec- 
tive . . . to produce products that will please the music 
lovers' insatiable appetite for the flawless recreation of 
recorded music « . . for the utmost in quality insist upon 
Pickering Audio Components. 




TUBES 



Every 

Critical 

Type 



WE BUY FIRST QUALITY TUBES FOR CASH! 



Fully Guaranteed • Brand New • Immediate Delivery 




1R5 

1U4 

3S4 

3V4 

6BA6 

ASA7GT 

ASK7GT 

6SN7GT 

6V6GT 

6X5GT 

6BJ6 

12AT6 



■ .79 ■ 


1 .99 I 


Ml .29 1 


1B3GT 


1X2 A 


6AH6 


3Q4 


5V4G 


6BG6 


12AU7 


6BC5 


6CD6 


12SA7GT 


6AG5 


6BQ6 


12SK7GT 


6AC7 


6BN6 


12SN7GT 


6J6 


6AK5 


12SQ7GT 


AT8 


12AT7 


35L6GT 


6AB4 


19C8 


50L6GT 


12AV7 


19T8 


6CB6 


12BH7 


25BQ6 


6BH6 


12SC7 


19BG6 


25L6GT 


12SG7 


70L7GT 



300-ohm twin lead, pure copper and polyethylene, %19SQ per thousand feet. 1S00 feet to a roll. 
TERMS: Orders for less than $25.00. add 10% to above prices. 25% deposit with order, balance 
C.O.D. F.O.B. New York City. 

All Merchandise Subject to Prior Sale. 



upreme Radio & Television Co. 



134 Liberty Sli-eei, New If uric A. N. 7. 



ENGINEER! HG 



Intensive, specialized course including strong basis 
in mathematics and electrical engineering, advanced 
radio theory and design, television. Modern lab. Low \ 
. tuition. Self-help opportunities. Also 27-month 
. tourees in Aeronautical. Chemical. Civil. Electrical, 
and Mechanical Engineering. Approved for G.I. s. 
Enter. March, June, Sept., Dec. Catalogue. 

INDIANA TECHNICAL COLLEGE 

151 E. Washington Blvd., Fort Wayne 2. Indiana 



Be n "ttev" man. Learn how to send and 
receive messages in code by telegraph 
and radio. Commerce needs thousands of 
men for Jobs. Good pay. adventure. In 
te resting? work. Learn at home quickly 
throujrh famous Candler Svstem. Qual- 
ify for Amateur or Commercial LI 
cense. Write for FREE HOOK 

CANDLER SYSTEM CO. 
Dept-3-A. Box 928, Denver 1 , Colo. .U.S. A 



AMPLIFIER FOR TV AUDIO 

Television service technicians and set 
owners have long bemoaned the fact that 
the sound systems of most TV sdts 
leave much to be desired. The compact 
little amplifier illustrated offers a rather 
novel solution to this deficiency. 

The amplifier (small enough to be 
mounted in most cabinets) employs a 
pair of 6K6 tubes in push-pull driven 
by a 6J5 cathode-follower. 




SOUND OUT. TUBE SOCK ON TV RCVR 
i FILS TO FHL SUPPLY 

" 6 




Power is obtained through a cord aMi 
plug which is inserted in the final aui'.o 
stage of the TV set. Provision is ma'le 
on the unit for 3.2-or 8-ohm voice coils. 
The leads from the speaker voice coil 
to the old output transformer are dis- 
connected and transferred to the output 
of the unit. Field coil leads, of eoursa, 
remain undisturbed. (This unit is not 
usable on sets where output tube cur- 
rents flow through the focus coil or 
where the audio output cathode sup- 
plies bias or operating voltage for 
other stages. — Editor) 

For best results the makers of the de- 
vice, Vidaire Electronics Manufacturing 
Company, suggest replacing the old 
speaker with a large good-quality one. 

HANDY TEST-LEAD SWITCHING 

We often see radio and TV service 
benches cluttered with snarls of test 
leads dangling from a number of dif- 
ferent test instruments. You can elimi- 
nate this by using one set of test leads 
and a 2-circuit rotary switch having at 
least as many positions as there are 
test instruments. The negative test lead 
connects to the arm of one switch sec- 
tion and the positive lead to the other. 
The negative or ground leads from the 
various instruments connect to the taps 
on the section of the switch connected 
to the negative test lead, and the posi- 
tive or hot leads connect to taps on the 
remaining section of the switch. 

I have seven instruments connected 
in this way to an 8-position switch. The 
unused position disconnects the test 
leads from all instruments. This system 
saves wear and tear on test leads, but 
it does not work out well when two in- 
struments are needed at the same time. 
— R. C. Sandison 

RADIO-ELECTRONICS for 
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CABINETS!! CABINETS!! 

Sturdy wood; slide-rule dial opng. 

Type "A" — Ivory: inside: 1 n t i" X 6% "x5 Vfe". 

Dial: 13/ 4 "x6» 7. ..... . ... $1.49 

Type "B" — Mahog. Inside: 17x8l 4 "xl0i .4". 

Dial: U/2"xl()3/ 8 " 2 .49 

Type "C"— Mahog. Inside: 1 4 V 4 "x6«4" sn. 

Dial: I3,4 w x6" i 95 

Type "D"— MIDGET CABINET & CHASSIS. .Pol. 
Walnut Ideal for Small Kadio. Amplif.. Oscill., 
Intercom.. Test Eqpt., etc. Inside: 7 l/ 8 "x5 V2 w x4". 
Heady-punched 4 mini-tube chassis set 1.49 



cjCe 



/sg.x5/16» . . . . .7,51.49 
3 /* 6 " Sheet Felt (36«- 



eolone 



vide) 



35c sq rt. 

„ , RnR. yd. 2.9S 

OM-36 Dynamotors . . 24V-220V, 80ma 2 98 

TU-17A Tuning Units (BC223) . .2-3Mc 2.49 

BC-746A Tuning Units (SCR-511) . . 3655 or 
4780 Kc. Less xtals. Either 69c 3 1.98 



"Alnico Magnet" Special . Set or two 5 8 ~ 

O.D. Bar magnets, 41/4" & 1-5/16" in wood box. $2.29 



AC-DC Blower (Deico) . . 5400 
RPM. 27V. lVfcA. Shunt. 3" fan 
blade. 1/4" dble. shaft. 43' 4 * I.. .$3.95 
r>PDT Bat Toggles AHH 

6A/125V 49 e 6/2.49 

-2o Push-Back Wire . . Ked. 
Tel., Blue, or Black. ... 100 ft./ .89 
MS-53 Mast Sections . . fit to anv Igth. . .39c 6 
Selenium Rect. . . F.W. Bridge. 600ma, 1 8V AC 
Cabinet Draw Slides. .Bali-bearing: 13" (\)" ext ) 

-$2.10: 15" (1 l")-$2.25; 161 2'' (121 2 ") . 

Heavy duty, all-steel 16 1/2" (121/2") 

Cabinet Lid Support (stay hinge) . . Holds at anv 
angle to 70*. Bronze finish 49c 6/ 




1" Jewel Ass'bly . . amber, DC bay. . . .39c 0 $1.98 
W-1108 Field Wire . . l/ 2 MILE coils. Exc. 
condition. Shpg. wt. 70 lbs. Several Igths. coil . 5.95 
Nichrome Heater Elements . . 66oW...23c 5 1.00 
1/2 Meg. Controls & Switch . . 1/4" shaft. 39c 6 1.98 
SOW. Rheostats . . 1250 or 1800 ohms. Each. .1.69 

SOW. .15 Ohm Rheostat 1.29 

25W.-350 Ohm Rheostat . . steel case; brass 

knob . gg 

Crystal Diodes . . IN21 .*69c i6/6.'50 

IN23 $1.29 10 10.00 



'.'.BARGAIN KITS!! . . NEW "JUMBO KADIO 
PAKTS KIT"— 17 FULL LBS. OF: COILS. WIRE, 
RESISTORS. SOCKETS, CONDENSERS. CHASSIS. 

SWITCH. ETC., ETC. Shpg. wt. 21 lbs $3.95 

Moulded Bakelite Condensers . . .00001 to .2 

mfd. 20O-600V. Kit of 50 asstd 1 98 

Rotary selector Switches . . multi-deck, multi- 
contact. Kit of 6 asstd 1.75 

Knobs . . spring, setscrew. Kit of 25 asstd 98 

Wafer Sockets . . 4 to 8 pin. Kit of 12 asstd 49 

Radio Hardware Treasure . . FULL LB. of: Nuts, 

Screws, Washers. Lugs, etc 69c 3 lbs., 1,98 

Mica Padders & Trimmers . . Kit of 13 asstd. . . .79 



(WRITE FOR "ALNICO MAGNET" SUPPLEMENT) 
"FACTORY SPEAKER REPAIRS SINCE 1927" 

Iin. Order $3.00 20% deposit on all CUD'S 

Please add sufficient postage — excess refunded 
Full remittance with foreign orders 



LioTofie 



RADIO CORP* 
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BURSTEIN-APPLEBEE CO. 
I 1012-14 McGee St. 
J Kansas City 6, Mo. 

J Send your 1952 cataloq i 

J Name 

J Address 

I City m 



FREE ! 



I 



..State.. 



BUR5TEIN-APPLE8EE CO. 



JANUARY, 1952 



&i& YOQ «T IT? if NOT" 

SEND NOW FOR B-A's 
136 B IG PAGE 

QUO CATALOG 



FLUX SAVER 

Most radio service technicians have 
a can of soldering paste on the work- 
bench for those tough soldering jobs. A 
brand new can of flux is always a 
pleasure to use because it is nice and 
clean. But it doesn't take long for the 
flux to become contaminated with dirt 
and small pieces of wire and solder be- 
cause it seems that most technicians 
are always too busy to replace the cover 
when the job is completed. 

..HOLE TO PICK UP FLUX 





a ; 







RJISEO COVER 



A simple solution to the problem is 
to cut a slit in the side of the cover (see 
drawing) so it can be left o;i the can 
in the raised position. This allows sol- 
der to be inserted to pick up flux and 
transfer it to the work. Besides keeping 
out dirt, the slit prevents picking up 
too much paste. Too much paste can do 
more harm than good. It produces a 
messy job and is often the cause of 
leakage, noisy contacts, intermittents, 
and other troubles. — George H. Hague 

V.H.F. ANTENNA TERMINALS 

After a few months exposure to the 
elements, terminals on TV and other 
v.h.f. antennas usually are so badly 
corroded that they cannot be loosened. 
To eliminate this trouble and to avoid I 
high-resistance connections, I coat all 1 
terminals, nuts, and bolts with battery- I 
terminal sealing compound. This pro- 1 
tects the terminals against weathering 
and the coating is easy to strip off when 
necessary. It can be purchased at most 
i automotive supply stores. — Leonard 
Pfeiffer 

IMPROVING A.C.-D.C. FILTERS 

A high residual hum level is one of 
the undesirable characteristics of most 
| inexpensive a.c.-d.c. radios and phono- 
graphs. If the set has an electromag- 
, netic speaker, the 60- or 120-cycle com- 
| ponent in the d.c. feeding the speaker 
field coil will produce hum in the output. 
If there is ripple on the d.c. line feeding 
the plate of the output tube, it will 
produce a pulsating magnetic field 
which may affect the field of a PM 
speaker, which is usually placed close 
to the output tube. 



HALF-WAVE RECT 




Note that in either case the hum is 
caused by d.c. ripple rather than a.c. 
pickup from the power line or heater 
string. Hum of this type can be greatly 
reduced or eliminated by attenuating 
the ripple component of the d.c. supply. 

The simplest method of doing this is 
to install a simple R-C filter right at the 



Become an 

Electrical Engineer 





MAJOR IN ELECTRONICS 

• B. S. Degree in 36 Months 

• Radio-Television Technician 
Certificate in 18 Months 

Experts predict that by 1954 there will be 
at least two positions for every engineering 
and technician graduate. This College offers 
a tested plan that permits you to enter these 
vast employment opportunities at an early 
date. First — you save a valuable year 
through optional year-round study. Second 
— you can receive advanced credit for prior 
training gained in the armed forces, other 
schools or field experience. 

Enter Both Radio and Television 
Through This Plan 

12 months or one- third of the B. S. degree 
course (Electronics major) — also brings 
you the Radio Technician's certificate. An 
added 6-month course qualifies you for the 
Radio-TV Technician's Certificate. 

The Famous "UNIT CHASSIS SYSTEM" 

of teaching was 
developed here. It 
"breaks down" the 
TV set by stages. 
You learn every 
component of all 
types and makes — 
and are prepared 
for future design 
changes, including 
the advent of color. 

SPECIAL! Television Clinics 

Ambitious Radio and TV Servicemen can 
enrol now in special one-month spring or 
summer clinics — to handle latest field 
service problems. Write for full details. 

Over 48,000 former students from all states 
and 23 overseas countries. Faculty of trained 
specialists. Modern laboratories and equip- 
ment. Nonprofit technical institute and 
college in its 49th year. 

MILWAUKEE 

SCHOOL OF ENGINEERING 

Terms open April, July, October, January 
FREE — WriJe for "Occupalional 
Guidance Bulletin," "Your Career" 
booklet, and Catalog. /:; ' j^~> 





I Milwaukee School of Engineering 
I Dept. RE 152, 1025 N. Milwaukee 
I Milwaukee. Wisconsin 



I Without obligation send Catalog for 
I Electrical Engineering, B. S. Degree, £ J 



I major ind Electronics Power "Your 1 
I Career 0 ; Occupational Guidance Bulletin 
I on: □ Radio-TV; Q Electrical Power; 
I □ Welding ; □ Heating, Refrigeration Air Conditioning. 
I □ TV Service Clinic. 



I Name __ Age- 

! Address 



-State-. 



■ If veteran, indicate date of discharge.. 
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4 SENSATIONAL 

VALUES 

for immediate delivery 
from stock 

NOT KITS but completely wired and factory 
guaranteed Instruments 



TEST-CRAFT Model TC-IO 

Quality Multitester 




Only $12.85 



AC and DC Voltage Ranges: 0-5/15/150/1500/ 
3000 Volts. DC Current Ranges: 0-5/50 ma. 0-1. 
5 Amps. Resistance Ranges: 0-100 ohms, 0-100 K. 
Size: 6"x3'/ 2 "*2". 

Complete with batteries and full instructions. 



TEST-CRAFT Model TC-75 

Combination Test Speaker and Signal Tracer 





plus speaker substitution ° n| V $29i50 

plus resistor tester plus field substitutor 

plus condenser tester plus voice coil substi- 

plus output indicator tution 

C o m pi ete w it h fu I I in structions 

TEST-CRAFT Model TC-50 

& Tube and Set Tester 

tests all tubes up-to- 
date incl. 4, 5, 6, 7L, 
octals, loctals, televi- 
sfon, magic eye, thyra- 
tors, single ended, 
floating filament, mer- 
cury vapor, new 
miniatures, etc. 
Multimeter Specifi- 
cations: AC and 
K DC Voltage Ranges: 
0-1 -100- 1000 - 5000 
DC Current Ranges: 
ftl 0-10/100/1 Amp. 
•j Low Resistance 
Range: 0-10.003 
Ohms. Medium Re- 
sistance Range: 
0-100,000 Ohms. 
Resistance Range: 0-1 megohm. 
I ete wi th test leads and full instructions 

"MODEL 999 Combination 
Television, F.M. and A.M. 

Signal Generator and Signal Tracer 




Only $39.50 



High 
Camp 




Only 



$28.85 



Generates R.F. frequencies from 150 kilocycles to 
50 megacycles. Battery operated, no external 
source of current required. Positive action at- 
tenuator provides effective output control at all 
times. R.F. is obtainable separately or modu- 
lated by the Audio Frequency. 
Complete with test leads and full instructions 
25% with order, balance C.O.D. or full check 
with order. 

METROPOLITAN 
ELECTRONICS & INSTRUMENTS CO. 
Dept. E 

106 Fifth Ave., New York, N.Y. 



cathode of the rectifier — ahead of any- 
other filter components. A typical R-C 
filter is shown in the diagram. The fil- 
ter should consist of the largest capaci- 
tance which can be used without rais- 
ing the peak voltage or current to dan- 
gerous proportions and th3 highest re- 
sistance which can be employed without 
causing a noticeable reduction in the 
d.c. supply voltage at the output of the 
filter. 

The values which produce the most 
effective filtering in most cases are 
20 (if and 270 ohms. Adding a simple 
filter of this type will greatly decrease 
the hum level of almost all a.c.-d.c. 
sets — even new ones. — David Gnessin 

AMPLIFIER MODIFICATIONS 

Many low-power PA systems — par- 
ticularly those of prewar vintage — are 
equipped with electrodynamic speak- 
ers connected to the amplifier through 
a three-wire cable connected as shown 
at a. The disadvantage of this system 
is that all the speaker leads are at 
B-plus potential. There is a constant 
danger of someone being shocked or 
the power supply being short-circuited 
should one of the cables or connectors 
become exposed. This happens quite 
frequently in portable equipment 
where the cables are often laid out on 
the ground or floor where they are 
subjected to rubbing and scuffing. 

The possibility of one receiving a 
shock or of short-circuiting the power 
supply can be eliminated by rewiring 
the circuit as shown at b. Here, the 
output transformer is moved to the 
amplifier end of the cable and the 
speaker field is connected in series 




with the negative leg of the power 
supply. The three leads are at or near 
ground potential. An added advantage 
of this arrangement is that one side 
of the voice coil is grounded and the 
other is convenient for connecting an 
inverse-feedback network. This would 
not be possible with the arrangement 
at a without running two extra leads 
in the speaker cable. — Charles Erwin 
Cohn 

— end — 



NEW! 




MOSLEY 
ROOF-THRU 

The Leak-Proof Roof Entrance 
for 

TV and FM Transmission Line 
and Rotator Control Cable 

Here's the new ROOF-THRU, another MOSLEY 
product for BETTER TV PICTURES Through 
More Efficient Installation. ROOF-THRU pro- 
vides the easiest and most practical method of 
bringing in lead-in for concealed-in-wall in- 
stallations using MOSLEY Flush Mounted 
Sockets. 

Why the ROOF-THRU Way Is Best: 

• Permits shorter lead-in line resulting in less 
loss of signal energy — less interference 
pick-up! 

• Copper flashing and plastic bushing pro- 
vides perfect seal against leaks! 

• Prolongs life of transmission line by keep- 
ing it out of weather! 

• Eliminates unsightly wires on outside of 
house! 

• Long lasting — weather can't hurt ROOF- 
THRU! 

• Easy to install on new or old buildings! 
Cat. No. 624 MOSLEY ROOF-THRU 

List Price $5.84 
See the ROOF-THRU and MOSLEY Flush 
Sockets at your jobber 



MOSLEY 



ELECTRONICS 

2125 Lackland Road, Overland, Missouri 



AUDIO TRANSFORMERS 



Hi-Fi Special: PRI: 3000 
ohms T r/Sre: 4/16/12/ 
-O'.Ofl ohms 60—10.000 
Cv— 1 -It. 5D\V as shown $3.49 

Hi h Driver PRI: 10.000 
ohms S(( 40 000 ohms 
PI' Grids 50—15 KG— 

1.49 



9 



AT-063 Output to U.S. or line PRI: 14,200 

nhms SKl 1 : SOOO/600 ohms 

AT-666 Intercom Input: Spkr. (-4-8 ohms) to 

Grid (250.000 ohms) 
AT-415 Plate (IS. 000 ohms C.T.) to Line (125 

ohmO 175 Watts— 500-600 Cy 

Plate (10,000 ohms C.T.) to Line & 



95 



V.C. 500/125/30 ohms HI-FI— 
r .0\\ ... . 6.95 

Mike-or-Linc (250 ohms) to Grid 

(250.000 ohms C.T.) I 29 

Mike-or-Line (600 ohms) to Grid 

( r »0 000 ohms CT ) .89 
HI-FI Driver (5000 ohms) 100-10.000 
(y 10 Watts. 6V6 to PP8()3*s ... 2.39 



B-19 MKII TRANS. 
RECEIVER 

Less Power Park. $32.50 
B-19 Power Park. . 8.95 
ID-24 ARN-9 

i^tj^Tl Pint 0 00 Micro- 
p>e3||iamp \I.\enunt 
tijg/f in r < as-t- II S 
Xbtt* l-miipment $6.95 



ARC5 
MODU- 
LATOR 

MD7/ARC5 
Plate Modula 
tor w/dyna 
motor romplete w/Tuhes 
1-12J5 2— 162 r . 1— 
VRjfl. Good rond, 



Price 



$7.95 



F. W. BRIDGE SELENIUM RECTIFIERS 



UP TO 18 VAC IN— UP 
TO 14 VDC OUT 

\ .. $2 i . 

|\ A.M 
f\ H Li.UG 

11L^ N-'Utl 

21.\ ... li.UU 

Hi-Cu p r«;nt Chokes 

1 HV — 12 Amp— 46 
Ohms $14.95 

oi in— : i Amu— 

( ased 2.25 
Low- Voltage Transformers 
Primaries I I5v. 60 Cycle 
30V -40V at 3.". 

amps . . $3.75 

M\ 1.1 A 1.95 
8i 1 ■» \ .98 
lm TV .... 3.75 



UP TO 
TO 
1 ■% . . 



4 X . 

... 

UP TO 
TO 

2A 
4A 

UP TO 
TO 

2A . , 
I OA 
12A 



36 VAC IN— UP 
28 VDC OUT 

$3 H r< 
q.nn 

H.fifl 

14 nn 

1 8. tin 

36.nn 



54 VAC IN— UP 
42 VDC OUT 

$6.50 
8.50 

120 VAC IN— UP 
100 VDC OUT 

$11.00 
48.00 
60.00 



Rated (Umccrm Send P.O. Minimum Order $3.00 
Send M.O. or CHK. Mdse. Guartd. Shpg. Charges 
Sent C.O.D. Price F.O.B. N.Y.C. Phone DL 9-4124 

COMMUNICATIONS EQUIPMENT CO. 

131 Liberty St. Dept. C-l New York City 7, N. Y. 



RADIO-ELECTRONICS for 



www.americanradiohistorv.com 



7 HARD TO GET ITEMS 

AT BIG SAVINGS TO YOU 



Radio-Electronic Circuits 




AMAZING BLACK LIGHT 

250-watt ultra-violet light 
source. Makes tluorescenl 
articles glow in the dark 
Fits any lamp socket. For 
experimenting, entertain 
Ing, unusual lighting effects 
Ship. wt. 2 lbs. 
ITEM NO. 87 (9 jp 

A SAVING AT ?£*4!> 

POWERFUL ALL PURPOSE MOTOR 

Sturdy shaded pole A C. induc- 
tion motor. 15 watts, 3000 rpm 
3 "x2"x I 4 mounting studs; 
7 /b" shaft, 3/16" diameter- 110- 
■120 volts. 50-60 cycles A C 
only. When geared down, this 
unit can operate an 18" turn 
table with a 200 lb. dead 
weight. Use it for fans, dis- 
plays, timers and other pur- 
poses. Ship. wt. 2 lbs. 

$2.45 




ITEM NO. 147 
UNUSUAL BUY 



WATTHOUR METER 



Leading makes — com 
pletely overhauled, 
ready for service. 100- 
110 volts, 60 cycles. 2- 
wire AC 5 amp 
Heavy metal case 8y 2 " 
x 6'/ 4 ' x 5". Easy to in- 
stall. Ship. wt. 14 lbs. 

ITEM NO. 33 
NOW ONLY 



$4.50 





WESTERN ELECTRIC BREAST MIKE 

Lightweight I lb. carbon micro- 
phone. Aircraft type. Breastplate 
mounting, adjustable 2«way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
dized plate, non-rusting finish 
Ship. wt. 2 lbs 

ITEM NO. 152 C1 75 

NEW LOW PRICE *±»l 3 

TELEPHONE TRANSMITTERS 

Genuine transmitter? 
made by Kellogg 
Western Electric 
Stromberg Carlson 
Work on two dry cells 
For P. A. systems. In 
tercoms. other prac 
tical uses. Shipping 
weight I lb, 

ITEM KiO 
REAL VALUE 



$2.45 




250 POWER TELESCOPE LENS KIT 

Wake your own high powered 6 ft. telescope 1 
H Kit contains 3" diam 75" focal length, ground 
and polished objective 

IB -v~v<< \J) ,ens an d necessary eye 

M -— -a pieces. 



Magnifies 50x to 
250x. Full instructions 
Ship. wt. 1 lb 
ITEM NO 123 CO QC 

you Save at 



HUDSON SPECIALTIES CO. 

40 West Broadway, Dept. RE-1-52 

New York 7. N. Y. 



i circled below. 



OR. my deposit of S Ship balance C.O.O. 

MINIMUM C.O.D. ORDER *SOO. 

C.O.O. ORDERS ACCEPTED ONLY WITH 20 «o OEPOSH 
INCLUDE H PPiNfi CHARGES. 

Circle items Wanted 
B7 147 3 



192 



160 



123 



Pleaae Print Clearly 



Address 

' ilv Zone. . . .state. 



Please mention 

RADIO ELECTRONICS 

when writing to advertisers 



LOW-BAND TV BOOSTER 

After reading and hearing a lot about 
the advantages of triodes over pentodes 
in TV boosters, I decided to construct 
one using push-pull triodes. The unit 
shown in the diagram and photos is my 
version of the booster described on page 
64 of the March, 1949, issue and page 
79 of the November, 1950, issue. 

I constructed the unit in a surplus 
jack box with a lucite platform at one 
end for mounting the antenna input 
terminals and trimmer capacitor CI. 



I lit 




* I A\tyf NEUTRALIZING CAPS 
CI,C2,C3O-30^f 

Other modifications include the use of 
National AR-5 coils for L2 and L3. LI 
and L4 are 2 or 3 turns of insulated 
hookup wire wound in the grooves 
around L2 and L3. The unit is tuned 
with three 30-uui air trimmers fitted 
with pointer knobs which make it easy 
to return to the correct settings for 
FM and low-band TV stations. Short 
lengths of No. 24 insulated wire twisted 
together were used as substitutes for 
the 1.5-Mlif neutralizing capacitors 
shown in the schematic. 

If you need a high-gain booster for 
the lower television band or for FM 
reception, you will probably find this 
one satisfactory in all respects. — 
Augustine Mayer. 

SYNTHETIC BASS CIRCUIT 

Various types of circuits have been 
designed to produce synthetic bass re- 
sponse from small, poorly baffled speak- 
ers by generating or emphasizing har- 
monics of low-frequency notes which 
are below the range of the amplifier or 
which cannot be handled adequately by 
the speaker and its enclosure. The ear, 
upon hearing the harmonics, is tricked 
into supplying the missing fundamental 
tone. 

A novel means of producing artificial 
bass is described in Wireless World 
(London, England). The circuit is 
shown on page 144. 

The audio signal applied to the input 
is amplified by VI, a 6SF5, one-half a 
12AX7, or similar high-mu triode, and 
fed to the grids of V2 and V3. V2 is a 
conventional voltage amplifier having 
tone controls Rl, R2, and R3 in its grid 
circuit to adjust the levels of the high 
medium, and low frequencies. A linear 
negative feedback voltage is fed to the 
cathode of V2 from the secondary of 
the output transformer. 

V3 is the high-mu triode which may 
be of the same type as VI. It is fed 
through a low-pass filter which cuts off 
at about 100 cycles. V3 operates with 
zero bias and a high plate-load resist- 
ance. This condition produces grid- 
circuit distortion which results in the 
production of the desired harmonics. 





2O0O iv 
STATIONS 
SOON TO 
BLANKET 
J NATION! 



Get In On The Ground Floor New! 
LEARN 

TELEVISION 
BROADCASTING 



2,000 new TV stations will ur- 
"\gently need trained men for 
Video Engineers, Technical 
Directors, Cameramen, Micro- 
|Wave Engineers, Audio Engi- 
neers, Projectionists, Lighting 
Engineers, Remote Engineers 
and other important TV Broadcasting jobs. 
They'll pay BIG MONEY for these men. 
NOW is the time for YOU to train for TV 
station jobs with this NEW course ! 

TRAIN AT HOME for BIG PAY and SECURITY! 

You learn every phase of tele- 
casting — operation, maintenance, 
installation — at home, in your 
spare time. You don't have to 
leave your present job and you 
learn the right way with T.C.I.'s 
non-mathematical practical train- 
ing. Here's the only course all on 
technical and operational instruc- 
tion. 

COMPLETE, PRACTICAL TRAINING 

You learn all circuits— RCA, Du- 
mont, GE and others. You learn 
Micro-Wave relavs, COLOR TV, 
UHF, Industrial TV, FCC Engineering Stand- 
ards, Broadcasting Techniques, Network Op- 
erations and more. Lessons are 
written in language you tinow 
— without mathematics. You 
learn as fast or as slow as 
you like. Benefit by unique 
FREE Employment Service, 
FREE Consultation Service. 
Get details of T.C.I TV 
Broadcasting training AT 
once ! 



TRMNING IN TV Stn ltt a„ 

?af.0n O r V C0"0U T J r -: t f 0 ?0 U >ea^to 
field ""jKjSJSS and reft^JwV 



MAIL NOW FOR FREE FACTS 



TELEVISION COMMUNICATIONS INSTITUTE 

205 W. Wacker Drive, Dept. Rt>7, Chicago 6, III. 

Rush FREE facts on the course checked below! t am 
under no obligation. No salesman will call. 

□ TV Broadcasting □ TV Servicing 

□ Pre-TV Radio for Beginners 





Name 



.Zone State. 



JANUARY. I 952 



www.americanradiohistorv.com 




Knilio-Klcctroiiic Circuits 



ANTENNA 
COUPLING 
TRANSFORMER 



Clearer, Brighter Pictures 

when these transformers match antenna 
impedance to line, or line to TV receiver. 
Signal input may be improved as much 
as four times! Designed to couple low- 
impedance antenna to standard 300-ohm 
line; or 300-ohm antenna to 72-ohm twin- 
lead or low-loss 52-ohm coaxial cable. 
At receiver, low-impedance line match- 
ed to standard 300-ohm input. Housed 
in impregnated, weather-tight aluminum 
shield. 

Dimension: Z A" by Z A" by l- 3 /s" 
Cat. No. Impedance Ratio List Price 

6161 52/300 or 300/52 $2.75 

6162 72/300 or 300/72 2.75 



t^ fffj^V See your Wholesaler or 
n J r r T j j J wrife us for literature 



J. W. MILLER COMPANY 

5917 S. Main St. t Los Angeles, Calif. 



•BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1924 



The output of V3 — those frequencies 
below 100 cycles plus the harmonics of 
each — is fed to the grid of V4, the pow- 
er-amplifier tube. The signal which 
reaches the speaker is a mixture of the 
input signal — as shaped by the tone 
controls — and the artificial bass pro- 
duced by V3. A switch is provided for 
cutting out V3 when desired. 

This circuit works best when used 
with a speaker having bass resonance 
below 60 cycles. Resonance at about 
30 cycles provides cleanest low-fre- 
quency output. The optimum size of the 
capacitor between grid and cathode of 
V3 varies with the type of speaker and 
the area of the front of the baffle. A 
0.1-uf unit is used with baffles in ex- 
cess of 4 square feet. A .03-iif unit 
should be tried if the baffle area is 1 
square foot or le?s, and a .05-uf for 
baffle areas between 1 and 4 square 



feet. Increase the value of this capaci- 
tor if distortion is noticed with the 
middle-frequency tone control turned 
down. 

V4, the power-amplifier tube, is Brit- 
ish EL33, Its plate resistance is 50,000 
ohms and load resistance 7,000 ohms, 
with (> volts bias and 250 volts on plate 
and screen. Plate and screen-grid cur- 
rents are 36 and 4 ma, respectively. 
Its transconductance is 9,000 ohms. 
Power output is 4.5 watts. An equiva- 
lent American-type power-amplifier tube 
may be used. 

The 2,200-ohm, 1-watt resistor in the 
feedback network is used with 16-ohm 
speakers and a 6SF5 or equivalent for 
V2. Try other values for best results. 
The 100-uiif capacitor between the 
cathode of V2 and plate of V4 compen- 
sates for leakage inductance of the out- 
put transformer at high frequencies. 




ELECTRIC 
SOLDERING 
IRON 



Cos SMk 

{ 




TUBES 



RMA 

0Z4 . . 

I A5 

IA7 . 

I B3 

I H5 

ILN5 

IRS .. 

IT4 . 

I U4 

IV2 . 

IX2A 

305 

5U4 .. 

5V4 

5Y3 . . 

6A6 . . 

6AB4 

6AC7 

6AG5 

6AH6 

6AK5 

6AL5 

6AQ5 

6AT6 

6AU5 

6AU6 

6AV5 

6BA6 

6BC5 

6BE6 

6BG6 

6BH6 

6BJ6 

6BL7 

6BN6 

6BQ6 



GUARANTEED — STAN 



% .59 


6BQ7 


.89 


5C4 


. 1.09 


6CB6 


1.19 


3CD6 


. .79 


6D6 


. 1.19 


6J5 


. .99 


6J6 


. .99 


6K6 


.89 


6L6 


.69 


6Q7 


. 1.19 


6S4 


1.19 


6S8 



.79 6SA7 
1.39 6SK7 
.4916SL7 
1.19 6SN7 
.89 6SQ7 
1.39 6T8 
1.19 6V6 • 
1.89 6W4 
1.89 6W6 
.79 6X4 . 
.89 7C4 . 
.69 7C5 



1.29 
.79 
1.29 
.79 
.89 
.89 
1.99 
.99 
.89 
1.39 
1.29 
1.49 



7F8 

I2AL5 

I2AT6 

I2AT7 

I2AU6 

I2AU7 

I2AV6 

I2AV7 

I2AW6 

I2AX4 

12AX7 

I2AY7 



SPECIAL 
SAVINGS ON 
ALL NUMBERS 

DARD BRANDS ONLY 

$2.291 12BA6 
.79 I2BF.6 
I2BH7 
I2BY7 
I2BZ7 
I2SA7 
I2SK7 
12SL7 
I2SN7 
I2SQ7 
I4A7 
I4B6 
I4Q7 
I9BG6 
I9J6 . 
I9T8 
25BQ6 
25L6 
25W4 
35A5 
35B5 
35C5 
35L6 
35W4 
35Y4 
35Z5 
39/44 
50A5 
50B5 
50C5 
50 L6 
50Y6 



2.69 
1.09 

.69 
1.29 

.79 
1.79 

.99 

.79 
1.29 

.79 
. .79 
1.19 
. 1.09 



full Year's (1ittmr.il \uf I'n Rata 
• Black Face-Brand New-Standard Brands-SealedCartons 
I 10BP4 . .$24.95 | 16GP4 .$31.95 . 19AP4 A . $3 7 .9S 
12LP4.. 24.95 16HP4 . 33.95 20CP4 . 37.95 
14BP4 . . 24.95ll7BP4 29.95 24AP4 69.95 

ELECTROLYTIC CONDENSERS 

All Guaranteed Fresh Stock 



1.39 
.89 
.79 
.99 
.69 
.89 
.89 
1.59 
.89 
.69 
1.29 
.89 
1.19 
.69 
1.29 
1.29 
1.09 
1.19 
3.69 




FREE! 

Nickel Chrome Wire 
Heatmq Element 
Handsomely 
Plated snatt 

* Replaceable Tips 
h- a limtlofl limo, the ROSE Co 



U.L. 



. . .$0.39 
.45 



lnl« »r 1,1 



O V. (2(10.25 



.45 4.30 

.49 4.50 

.69 6.70 

.69 6.70 

.79 7.70 

.19 1.50 

.19 1.50 

.29 2.59 

.39 3.69 

.39 3.69 

.59 5.69 

May he Asst. fnr 100 Ln t Price I 



M of l'i'i 
$34.95 
39.95 
39.95 
41.95 
59.95 
59.95 
69.95 
13. SO 
13. 50 
23.95 
32.50 
32.50 
49. 50 



■ of S2." 
,<). orch 
i'att In 



you ye 
brings yuu 
is. A 7 5W. 



free 



80 
I I7L7 
I I7Z3 
II7Z6 

807 . . 



I. 



SPEAKERS 

AM Alnico V — 
Everyonea Buy! 

$1.59 ea. 

1.69 " 

1.89 " 

5.95 " 

1.79 " 

ith 

. . 3.75 " 
4"x6" f 500 ohm with 

outptit 3.49 " 

DEDUCT 5% from price 
of any Speaker in lots of 
10 or more. May be as- 
sorted. ORDER NOW be- 
fore cobalt freeze advances 
prices! 



C.S.A. Appi 
s offering, absolutely Free. 
;o its customers. With each 
this 7"i Walt electric soldering iron. 
KM) Watt Soldering Irmi or two i2> 
m for each S25. order. He sine !<> 
. ..ant with vour order. Act quickly— 
• GET THIS SUPERIOR ELECTRIC SOLDERING IRON 
ABSOLUTELY FR RE. We're sorry that this offer cannot 
' chassis. Picturt Tubes, or complete radios. 

Bargainer iced for Terrific Savings! 30 
Tubes— RCA lie— For 16" to 24" Pic 
ture Tubes. 
High efficiency high voltage circuit 

• Keyed AGC 

• Automatic brightness 
control 

• Special extra-high gair 



630 Super Chassis 



GENUINE 
MOLDED 
CONDENSERS 

Fresh Stock— All Min- 
eral Oil Filled— 100 
Centigrade — Meets ian. 
, C9I Tests. ALL 600 
VOLTS 

per 10 per 100 
. $ .79 $ 6.90 
.79 6.90 

79 

89 

. . .99 
.. 1.09 
.... 1.25 
be Asst. for 
Lot Price! 



Cap. 

.001 

.002 

.005 

.01 

.02 

.05 

.1 

May 



6.90 
7.90 
8.90 
9.90 
I 1.50 
100 




standard coil tuner 
irectly adaptable 



for 



uality speaker 

• Complete, ready to play 

• Including hardware & 

ro^L $144. 5U 



630DX Chassis, 3. times 
normal reception of regu- 
lar chassis. Needs no com* 
plicated antenna or boost- 
Reduced to CI 50 
(less CRT)5AJ 7 » 3U 
FREE OFFER: Schematic 
diagiam FREE with any 
chassis ordered! 



NOW AVAILABLE . 



ncludiuo complete listings of tubes, parts. 



tut TV and special te 



nts and kits! 



MINIMUM ORDER $5.00. 25% depo sit with order, balance C.O.D. Include postaQe with order. All merchandise subject to prior tato^ F.O. B. NewJo^N. Y.^ 

COrtland 7-6195 



THE ROSE COMPANY 



100 Park Place 



Dept. E-1. New York 7. N. Y. 
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AUTOMATIC SQUELCH CIRCUIT 

The squelch circuits shown are de- 
signed for ' use in sensitive receivers 
which have a high background noise 
level when no signal is being received. 
This codan — carrier-operated device, 
antinoise — was described by G. A. 
French in Radio Constructor (London, 
England). The circuit shown at a is 
designed for use with a plate-circuit 
relay having a 1,000- to 5,000-ohm coil 
and normally closed contacts. The relay 
is in the plate circuit of a relay-control 
tube which may be any convenient tri- 
ode or triode-connected pentode. The 
grid of the tube is connected to the a.v.c. 
line of the receiver, and the relay con- 
tacts are connected in series with the 
plate of the first a.f. amplifier tube and 
B-plus. When no signal is being re- 



T0 2ND AF 




ceived, the a.v.c. voltage is low, permit- 
ting the control tube to draw sufficient 
current to excite the relay and open its I 
contacts, thus breaking the plate-supply 
circuit to the a.f. amplifier. When a 
signal comes in the a.v.c. line goes nega- 
tive, cutting off the relay tube and clos- 
ing the circuit to the a.f. tube. 

In some sets, there may be sufficient 
noise pickup to make the a.v.c. line a 
few volts negative at all times, in which 
case cathode resistor Rl may be made 
very small or eliminated entirely. If a 
cathode resistor is required to prevent 
the tube from operating without bias, 
and normal relay operation requires a 
value greater than 300 ohms, reduce the 
value of Rl to about 200 ohms and add 
R2 of sufficient value to provide normal I 
operation. A potentiometer of 5,000 to 
10,000 ohms may be required across the 
relay to control its sensitivity. 

A time-delay circuit is provided by 1 
the 100,000-ohm resistor and 8-nf ca- 
pacitor. The capacitor charges and dis- 
charges slowly so there is no abrupt 
"pop" when the squelch cuts in and out. 

The circuit at b is used with a nor- 
mally open relay. With no signal input, 
the relay contacts close and ground the 
d.c. plate-supply voltage for the a.f. 
amplifier tube. 

PREAMP FOR SCOPE OR VTVM 

Very often service technicians and 
experimenters have difficulty measuring 
very low a.c. voltages on a scope or 
v.t.v.m. Such voltages can be meas- 
ured accurately and easily by using a 
suitable preamplifier ahead of the scope 
or meter. A preamplifier designed for 
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HAPPY NEW YEAR 

^ x ■ " , BARGAINS HlOM^Lf j 



ONE OF AMERICA'S GREAT RADIO STORES 



INCLUDING COLOR 
INPUT 

(COLOR ADAPTER NOT INCLUDED) 

16 -20 TV RECEIVER 



Completely Wired, Aligned 
Ready to Install With Big 12' 
PM Speaker. 




and Tested — 
High Quality 



30 TUBES (including 3 Rectifiers)! 
High Efficiency High Voltage Circuit! 
Advanced Model 12 Channel Tuner! 
AGC for Fringe Area Reception! 
Magnificent TV Performance! 



DOES YOUR TV DROOP 
FROM TVI* BLOOP? 

0 BANISH 
^\JtV INTERFERENCE 

JJlOOPfliAGARA'S 
$lAt> FAMOUS 



13995 




HIGH PASS 
FILTER 



Positive protection against interference from ama- 
teur transmitters, diathermy, and all other devices 
generating radio frequency interference below 40 
MCS. Designed for 300 ohm leadin. No loss 
brightness or clarity. 



Wired and tested 

Postpaid if entire amount 
included with order. 
* Television interference 



$Q95 



NEW MODEL 100-75 
WEBSTER-CHICAGO 



AUTOMATIC 
RECORD 
CHANGER 




Fine, new rec- 
ord chantrers at 
i than regu- 
manufactur- 

1 cost. Made by Webster-Chi- 
cago and only introduced on 
the market a few months ago 

sne of their latest models. Plays 1 
records at 33><i. 45, or 78 K. P. M. New 
<ers unplayed record stack. Balanced ; 
needle pressure and long wear. Needle- 
standard or micro-groove records. Inside-t 
ithout any adjustment. Pickup arm con 
>n after last record has played, romp let < 
and sealed record changers, normally 
listing at 547.50— While they last. 



Less Kinescope 

ORIGINAL 630TS TYPE 



ASTATIC BOOSTER 

MODEL BT-1 

SA simplified high gain 
{booster using the fa- 
(mous Mallory induc- 
Sto-tuner for continu- 
jous tuning over entire 
(TV and FM spectrum. 
>Gives exceptional im- 
f provement on all 
\channels. Single fun- 
ding knob. Mahogany 
(finished metal case. 
Slow noise. For either 
(72 or 300 ohm line. Wgt. 5 lbs. 

SPECIAL! $i8.4r 



MODEL AT-1 

Astatic four-tube deluxe 
models — no other booster 
can do so much in improv- 
ing TV picture contrast and 
clarity, in improving sound, 
in eliminating interference. 
Feature exclusive variable 
gain control and dual-tun- 
fine furniture finish mahogany. 





ing. Model AT-I in 



Special 



$29.10 



Shipping Wgt. 



2, 10 or 7 inch 
spindle carefully 
rra assures light 
tp (included) for 
ut records played 
es to rest posi- 
factory packed 

$2485 



ALLIANCE 
TENNA-ROTOR 

TV ANTENNA ROTATOR 

New Alliance Rotator, completely remote 
ontrolled. Automatic rotation control shows 
xact position of antenna at all times, 
loving light shows position while ant. is 
otating. Set pointer to position desired 
and antenna automatically turns to that 
position and stops! 1 RPM instantly re- 
versihle. Weather proof construction. Life- 
time lubricated. Fits masts up to llg", 
uses 4 wire control line. Less cable, 
ncluden i nstruc- 
ions. Shpg. wgt. 14 
lbs 



$25.95 

$.05 
$4.95 





ONE OF AMERICA'S GREAT 



16Q Greenwich Street, 



RADIO STORES 

RADIO 
S U P P1Y 
CORP. ?_ ep - 



www.americanradiohistorv.com 




Kailio-tilccfroiiic Circuits 



this purpose is described in Sylvania 
News. The circuit shown is designed 
especially for use with Sylvania poly- 
meters and scopes but is of course 
suitable for use with equipment of other 
makes. 

The .preamplifier provides a voltage 
gain of 10 with inputs from .001 to 1.5 
volts in the frequency range of 20 to 
50,000 cycles. One unit will provide a 
full-scale range of 0.3 volt for a meter 
whose lowest full-scale range is 3 volts. 
Two preamplifiers in series will reduce 
the full-scale range to .03 volt, and 
thereby increasing its sensitivity one j 
hundred times. 



caution/hot terminal 



'^IkWftfeaCRTUBE 
TESTERR£4Cr/V/17'0R 

performs 2 vital functions: 

• Tests Picture Tubes 

• Renews Brightness of Many 
Dim Picture Tubes 

It's a TESTER : 

Without removing picture tube from set, you apply 
this precise instrument to: — 

• Measure Cathode emission 

• Locate shorts between elements 

• Locate high resistance shorts or leakage 
as high as 3 megohms 

It's a REACTIVATOR 

for dim CR Picture Tubes 

Revives dim TV Picture Tubes, without removal of 
tubes from sets. Works on a great many tubes with 
low light output, if there's no mechanical defect in 
tube. 110 V — 60 cycles- Portable, weighs only 3 
lbs. One or two applications pays for instrument. 

SATISFACTION GUARANTEED ^|^QC 
or money refunded if you return 3* ■ ' 
the instrument in 10 days in good | RET 
condition. 

, RUSH THIS COUPON — 1 

TRANSVISION. INC. J 
DEPT. RC NEW ROCHELLE, N. Y. j 

J □ Send me CR Tube Tester-Reactivator(s). j 

| □ Enclosed find $ deposit. Balance C.O.D. J 

J □ Enclosed find $ in full. Send prepaid. | 



Name = 
Address- 



: PAPER OUT TO 
SCOPE 

.002MICA ^75ft 0RVTVM 




Sensational Offer! 

2 YEAR 

GUARANTEE 

on PICTURE TUBES 
Direct from Factory! 




Pro-Rated 

Transvision is the 
first and only 
manufacturer to 
offer you this 
amazing 2 year 
guarantee . Top 
quality rectangu- 
lar and round 
tubes; all sizes. 

Write for NEW 
LOW PRICES 



Lqty__ 



State_ 



— J 



VI -a is a cathode follower used to 
maintain a high input impedance. Vl-b 
amplifies the signal and feeds it to the 
output terminals which connect to the 
scope or meter. The circuit is stabilized, 
noise is suppressed, and over-all gain 
is reduced to exactly 10 times by em- 
ploying inverse feedback between the 
plate and grid of Vl-b. 

When wiring the unit, isolate the 
power supply and a.f. stages, use 
twisted pair for the heater leads, 
ground pin 2 of the 7F8, and use a 
common ground return. This practice 
minimizes noise which causes errors 
when measuring low voltages. Note 
that there is no blocking capacitor be- 
tween the plate of Vl-b and the output 
terminal. One is not used in the circuit 
because most scopes and v.t.v.m/s have 
blocking capacitors in their input cir- 
cuits. 

The ungrounded output terminal 
is hot with approximately 250 volts on 
it. Use insulated terminal jacks and 
always be sure to disconnect the test 
lead from the preamp before discon- 
necting it from the scope or meter. 

To calibrate the preamplifier, connect 
a 10-to-l resistive voltage divider (use 
carbon or noninductive resistors) across 
the output of a convenient source of 
audio voltage — you can use 60 cycles 
from a filament transformer — and ad- 
just the output of the source so it is 
delivering exactly 1 volt to the divider 
network. One-tenth of this voltage is 
fed to the preamplifier. Switch the 
meter to the output of the preamp and 
adjust the 10,000-ohm potentiometer so 
the meter again reads exactly 1 volt. 

Carefully made and calibrated, this 
instrument is a valuable addition to 
any experimenter's lab. 

— -end — 



FEED Up to 5 TV SETS 
from 1 Antenna with 

TRANSVISION'S 

MULTI-SET 
CONNECTORS 




Increase Sales with Multi-Set Connectors. Ideal 
for homes, garden apartments, TV dealers, bars, 
etc. Big savings in time and labor. Guaranteed! 

PRICES: Multi-Set Conn, for 2 sets, $4.95 list.* 
Multi-Set Conn, for 3 or 4 sets, $7.95 list.* 

* Dealers, write for discounts 



TRANSVISION'S 
FIELD STRENGTH METER 
at NEW LOW PRICE: 



$59 



net 




Improves TV Installa- 
tions; saves half the 
work. Model FSM-1, 
complete with tubes, 
#59 net. 

Write for details on amazing Trans- 
vision FACTORY AGENT PLAN! 




Dept. RC 



NEW ROCHELLE, N. Y. 



RADIO-ELECTRONICS for 



www.arnericanradiohistorv.com 



' Our New Year's Resolution fo You . . . 

HIGHEST QUALITY AT LOWEST PRICES! 



Question Itox 



SPEAKER SWITCHING SYSTEM 

? / have an amplifier with an 8-ohm 
vat put, and three 8-ohm speakers with 
matching L pads. 1 want to install two 
of the speakers in one room and the 
third in another. Please design a switch- 
ing system which will permit me to 
select the speakers in either room, or to 
Hse them simultaneously. — R. W. H. f 
Pittsburgh, Pa. 

A. One method of switching the speak- 
ers is shown in the diagram. The match 
to the output of the amplifier will be 




TO 6SA7 PLATE I 



~l GREEN TO 6K7 GRID 




tB+ 2.2K 



have been advised that these types have 
been discontinued. However, you may 
be able to find one by shopping around 
among local and mail-order radio sup- 
ply houses. You can substitute a Miller 
type F-512-C1 or F-612-C1 transformer. 
The 512 is an air-core unit while the 
612 has a powdered-iron core. Either 
will work. 

These transformers have only two 
selectivity positions; one sharp and the 
other broad. The circuit shows how 
they may be connected. Experiment 
with the value of capacitor C to mini- 
mize flutter when the switch is in the 
broad position. 

JANUARY, 1952 



perfect only when the single speaker is 
used. The speakers are mismatched 
when two or three are connected in 
series across the load. This causes a 
reduction in the maximum power which 
is available from the amplifier. How- ] 
ever, this will be of little consequence 
if you do not normally operate the 
amplifier k at more than about half its 
full output. Full output can, of course, 
be obtained when working into the 
single speaker. 

VARIABLE-SELECTIVITY I.F. 

? / have started constructing the 
variable-bandwidth AM tuner described 
in the November, 1950, issue. Vm being 
held up because I cannot find a variable- 
bandwidth i.j. transformer. Can you 
give me the make and type number of 
the one used by Mr. Drenner? — V. M. S. t 
Grangeville, Idaho. 

A. The variable-selectivity transform- 
er used in the original tuner was a 
Meissner type 17-7412 or 17-7416. We 



Make Steve-El your headquarters for 
everything in electronics . . . and save big money! 

BRAND NEW STANDARD BRAND TUBES— World's Finest 



Individually Boxed and Guaranteed 



.59 
.89 
.89 
.98 
1.02 
1.09 
.89 
.74 
.74 
1.12 
1.12 
1.12 
1.12 
1.12 

ILN5 1.12 



0Z4 
IA3 
IA6 
IA7 
IB3 

IB5 25S 
IH5 ... 
IJ6 .... 

IL4 

ILA4 .. 
ILA6 .. 
ILC5 ... 
ILC6 ... 
ILD5 



IN5 

I R5 82 

IS5 79 

IT4 83 

IU4 79 

I US 78 

IV2 69 

IX2A 96 



2A4G 
2A5 
3A4 
3Q4 
3Q5 
3S4 
3V4 
5U4 
5V4 
5W4 
5Y3 
5Y4 
5Z3 , 
5Z4 . 
6A3 
6AB7 
6AC7 
6AF6 
6AG5 

6AG7 1.59 

6AH6 1.49 

6AK5 1.49 

6AL5 68 

6AQ5 72 

6AR5 67 

6AS5 99 

6AS7 5.39 

6AT6 68 

6AU5 1.59 



6BH6 86 

6BN6 1.32 

6BQ6 1,44 

6C4 76 

6C5 79 

6C6 85 

6CB6 86 

6CD6 2.49 



606 
608 ... 
6F6 ... 
6F8 ... 
6H6 . . 
6J5 ... 
6J6 ... 
6J7 ... 
6K6 . .. 
6K7 . . . 
6L5 .., 
6L6GA 
6L7 ... 
6N7 ... 
6Q7 ... 
6S4 

6SA7 . 

6SF7 

6SG7 



1.09 
1.39 
.88 
1.49 
.76 
.59 
1.09 
.81 
.66 
.74 
1.39 
1.69 
1.19 
1.19 
.88 
.76 
.76 
.99 
.99 



6SH7 89 



7G7 
7J7 
7K7 
7L7 
7N7 
7Q7 
7T7 
7Y4 
7Z4 
I2A6 

I2A8 86 

I2AL5 
I2AT6 
12AT7 



1.19 



6AU6 
6AV6 
6BA6 
6BA7 
6BC5 
6BE6 
6BG6 



.76 
.67 
.69 

1.16 
.86 
.82 

1.76 



6SJ7 
6SK7 . 
6SL7 
6SN7 . 
6SR7 . 
6SQ7 . 
6T8 ... 
6V6 
6V6GT 
6W4 . . 
RW6 .. 
6X4 ... 
6X5 ... 
6Y6 ... 
7A4 

7A5 . . . 
7A6 ... 
7A7 

7AD7 . 

7AF7 

7AG7 . 

7B5 

7B6 

7B8 

7C4 

7C5 

7C6 .. 
7E5 . .. 
7E6 
7E7 
7F7 .. 
7H7 . 



.76 
.79 
I.I 
.89 
.86 
.72 
1.19 
1.69 
.86 
.66 
.89 
.74 
.74 
.96 
.89 
.99 
.86 



1.95 
1.05 
.89 
.99 
.79 
.89 
.99 
.99 
.99 
.99 
.99 
.96 1 



I2AU6 
I2AU7 
I2AV6 
I2AV7 
I2AX7 
I2BA6 
I2BE6 
I2H6 . 
I2J5 .. 
I2Q7 
I2SA7 
I2SJ7 . 
I2SK7 
I2SL7 
I2SN7 
I2SQ7 
I4A7 . 
I4B6 . 
I4B8 
I4N7 . 
I4R7 . 

I4W7 1.09 



1.09 
.89 
.96 
.79 
1.24 
. .99 
.79 
. .79 
.89 
.79 
.79 
.77 
.78 
.77 
1.09 
1.09 
.68 
1.03 
1.03 
1.03 
1.05 
1.02 



I9T8 
25A6 
25BQ6 
25L6 . 
25W4 
25Z6 . 
32 L7 .. 
35L6 . . 
35W4 . 
35Y4 
35Z5 . 
47 

50A5 
50B5 
50C5 . 
50L6 . 
50Y6 . . 
56 

70L7 . . 
77 
80 



1.34 
1.09 
1.49 
.85 
.88 
.74 
1.49 



.57 
1.34 
.96 



1.69 
.89 
.79 



II7Z3 78 

2051 1.22 

II7N7 1.79 



All American 5 Tube Kit 
50L6, 35Z5, 12SA7, 12SQ7, 12SK7 
Standard Brands only . .$3.60 complete 



TV PICTURE TUBES 

All black faced— Non glare. SHELDON, ZETKA, 
and other famous makes. All Guaranteed. 



10BP4A $21.95 

12LP4A 22.95 

14BP4 21.95 

16HP4 28.95 

16KP4 28.95 

16GP4 30.95 

16LP4 32.95 



17BP4 $22.90 

17HP4 24.95 

19AP4 32.95 

19EP4 32.95 

19DP4 39.50 

20CP4 32.95 

24AP4 65.50 



SPECIAL MONEY-SAVING 
BONUS FOR QUANTITY PURCHASES 

5% off on 25 tubes or more 
10% off on 100 tubes or more 



TELEVISION 
RECEIVER^,, 




LESS 
C.F.T. 



The Famous 

630 TV CHASSIS 



The New and Improved Super Famous "630" T.V. 
Chassis, is a 30 tube high quality television receiver 
(including 3 rectifiers) manufactured under license by 
the Radio Corporation of America. The "630" Televiiion 
Chassis is universally recognized by leading electronic 
engineers as the highest standard of television excellence. 
This chassis is the standard by which all other T.V. 
chassis are measured. 

Standard R.M.A. Guarantee! FREE replacement on all 
defective tubes and parts. 

FEATURES: I. Full channel coverage. 2. Discriminator, 
type FM sound system. 3. Improved picture brilliance. 
4. AFC horizontal hold. 5. Keyed AGC. 6. Stabilized 
vertical hold. 7. 3 stage sync, separator and cli p»er. 

Automatic brightness control. 9. 4Mc band width 
10. Highest quality parts used. All tubes standard 
nationally. 1 1. Finest for Fringe area reception. Focus: 
adapted for all Cathode Ray tube sizes and types. 
Sweep Deflection: For 16", \7", 19". 20", 24" Tubes. 
Perfect for Fringe Area Reception— Will work where 
most sets fail to operate. 

With HiGain standard coil tuner and R.C.A. Hi-Fi 12" 
Speaker. Complete with knobs and hardware. Complete 
wit£ Fed. Taxes Paid. Less Cathode Ray J] 4] 50 

630 DX Chassis— Extra power 
be operated without booster o 

Complete with Fed. Taxes Paid. tin l-A 

Less Cathode Ray Tube 3> I 3 1 .OU 



Mounting Brackets when ordered 



$4.95 




WEBSTER CHICAGO 
AUTOMATIC 
RECORD 
CHANGER 
Series 100 

Made by Webster*Chicago and only introduced on the 
market a few months ago as one of their latest modnls. 
Plays 12, 10 or 7 inch records at 33' 3 . 45 or 78 R P.M. 
New spindle carefully lowers unplayed record stack. 
Balanced arm assures light needle pressure and long 
wear. Needle-tip (included) for standard or micro- 
groove records. Inside-out records played without any 
adjustment. Pickup arm comes to rest position after last 
record has played. Complete factory paeked and sealed 
record ehangers. 
normally listing at $47.50. 
LIMITED QUANTITIES .... 



$24-79 



ModeMTs T v & FM BOOSTER 




Dimensions: 

Height 51/2"— Width 7ty s »— 
Depth 7". 

SIMPLE TO OPERATE 

ALL 12 TV CHANNELS 
ONE KNOB CONTROL 
EASY TO INSTALL 

CONTINUOUS TUNING 



• Improves TV reception in weak signal area 

• Permits use of indoor antenna in many locations 

• Reduces noise and "snow" effects 

• Reduces electrical and diathermy interference 

• Minimizes "Ghosts" 



List Price $32.95 



$15-95 



FREE — WRITE FOR OUR NEW BARGAIN CATALOG 



Terms: 20% cash with order, balance C.O.D. Prices F.O.B. N. Y. City warehouse. 
Mm. order $5. (Allow for postage). Prices in this ad supersede all others published. 



STEVE-EL ELECTRONICS CORP. 

Dept. E-l 61 Reade St., N. Y. 7. N. Y. COrtlandt 7-0086 



Visit Our 
New Store 



www.americanradiohistorv.com 
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Question Box 



ARMY—NAVY 
AIR FORCE — MARINES 
SERVICEMEN 
TECHNICIANS 

Here's Help! 




NOW IN 1800 PAGES 
THE BASIC KNOWLEDGE 
AND DATA OF 

Radio & Television 

DIGESTED INTO 32 SECTIONS 
... IN A COMPLETE, QUICK- 
TO-FIND, EASY-TO-READ 
HANDBOOK FORM. 

You can plan every operation in TV — Radio & Elec- 
tronics with the Library Set. These handbooks are your 
lifelong tools- use them every day on the hoard, at the 
bench, or in the field— for construction, production, servic- 
ing, installation or operation — for adjusting, troubleshoot- 
ing, measuring and testing. Your Invaluable aid in service, 
research, development, design, manufacturing and mainte- 
nance. With all data & servicing procedures, these handy 
books work better, faster and easier. 

In addition, you get complete coverage of everything 
you need in TV, Radio & Electronics— in practical form — 
everything presented in plain talk, all terms explained; 
schematics, working diagrams and pictures all clearly 
illustrated for your quick and easy reference. 

These books are works of complete authority prepared 
by the well known engineers, Joseph J. Roche and Morton 
Scher aga. under the direction of William P. Boyee, famous 
for the preparation of hundreds of handbooks and manuals 
Tor the U. S. Signal Corps, U. S. Navy, V. S. Air Force, 
Western Electric Co., General Electric Co., Bell Labora- 
tories, National Radio Co. and many others. 

These Handbooks are endorsed by leading schools for 
instruction and reference. The armed services make lliein 
available to their technicians in libraries, schools, and 
in the field. Engineers, Draftsmen, Laboratory and Pro- 
duction men in every industry have purchased over 50, Oil 0 
of these books for use in their work. 

500 Radio jobbers keep them constantly in stock for 
the convenience of their service and industrial customers. 
These are the most commonly used books in Radio & TV. 

Whether you use these Handbooks for general reference, 
scientific instruction or education, one thing is certain: 
the practical help, the daily usefulness you will derive 
irom them will prove to be worth many times their price. 

Contents are too long & complete to describe here, so 
see the books at your Radio Jobber* your bookstore, or 

SEND FOR TEN DAY 
FREE TRIAL EXAMINATION. 

RADIO ELECTRON ICS HANDBOOK $7.00 

VIDEO HANDBOOK $7.00 

SAVE $2. 00— Both Books Above $12.00 

J BOYCE-ROCHE BOOK CO. J 

l Caldwell 31. New Jersey I 

| Send □ Library Set (both books) @ $12.00 | 

■ □ Radio Electronics Handbook @ $7.00 | 

I □ Video Handbook @ $7.00 I 

[ In ten days I will send price plus postage, or I will ! 

1 return books postpaid. J 

I (Offer good in U.S.A. and to men in Armed Services , 

I overseas only.) I 

| Name. . \ 

J Address | 

* Employed by I 

| Save postage — we pay postage and packing if you send i 

* money NOW. Money back on same return privilege. | 
' ■ 



RECORDING-LEVEL INDICATORS 

? / have a Masco MA-17 amplifier 
and a G.I. basic disc recording unit. 
Please show how I can connect these 
along with the necessary switching cir- 
cuits for recording, playback, and 
monitoring. Shoiv two neon lamps as 
level indicators. — L. L., Struthers. 
A. The circuit shows how a 10-ohm 
magnetic cutter and an 8-ohm speaker 
can be connected to the output of the 
amplifier. The monitoring level is about 
10 db below the recording level. 

Values of Rl, R2, and R3 are approxi- 
mate and should be determined accu- 
rately by experimenting. Make a test 
record and determine the minimum vol- 
m 




B+ * GANGED 

ume which will produce good results. 
Adjust the value of Rl so the normal 
lamp remains lighted most of the time 
that sound is fed into the input of the 
amplifier. Now, turn up the gain con- 
trol to the point where a further in- 
crease results in overloading and dis- 
tortion. Adjust the value of R2 and the 
setting of R3 so the Overload lamp is 
out or flashes only at rare intervals. 

COMBINATION INPUT 

? / have a direct-coupled all push-pull 
amplifier with which I would like to use 
the preamplifier described on page 27 
of the February, 1951, issue. The pre- 
amplifier has single-ended output, the 
amplifier push-pull input. I wish to con- 
nect them — C.*S., Los Angeles, Cal. 
A. The circuit shows how the input of 
a push-pull amplifier stage can be modi- 
fied to provide for single-ended inputs. 
The output of VI appears across a 

V2 




ADJ FOR EQUAL SlGS ON GRIDS OF V2 & V4 

.05 capacitor and resistors Rl and R2 in 
series. The voltage across this combina- 
tion is 180 degrees out of phase with 
the signal applied to the grid of VI. A 
portion of the voltage appearing across 
R2 is tapped off and fed to the grid of 
V3 which acts as a phase inverter when 
the switch is in the single-ended input 
position. Adjust R2 for equal signals 
on the grids of V2 and V4 with the 
switch set for single-ended input. 
— end — 




SOLVES EVERYDAY 
PROBLEMS 
HELPS YOU GET 
AHEAD IN LIFE 



How many times have you lost money because of a 
mistake in figuring? Do you know how to figure 
quickly and correctly? Can you figure discounts.^ in- 
terest rates, taxes and all the other calculations 
you meet up with in your daily life? 

Are you having trouble qualifying for Civil Service 
Exams or Armed Services Promotions, because you're 
not up on mathematics? 

ILLUSTRATED 

Here is the book that gives you a good background 
in mathematics; that takes all the irritation and 
drudgery out of it. You don't need to be scared of 
mathematics, because here's the subject explained 
without frills, without useless computations. Here's 
the book for men in radio jobs; for business men; 
technicians and craftsmen, explaining and answer- 
ing everyday mathematic problems in easy-to-un- 
derstand words and illustrations. 

A BOON TO EVERY 
RADIOMAN 

The RadSo Technician will find information on the 
following: Ohm's Law— Resistance—Reactance— Ca- 
pacities — Inductances. 

The valuable tables are multiplication and division 
table. Squares; Square Roots: Cubes and Cubic 
Roots Tables. Areas of Circles Table. Common 
Fractions reduced to Decimal Table. Factors and 
Prime Numbers Table. Table of Multiples. 

Yes, It's the key to a simple understanding of 
mathematics. It's a real home-study course in mathe- 
matics for the man who's alert to its importance in 
the world today. 

ELEMENTARY MATHEMATICS 
• EASY — SIMPLIFIED — PRACTICAL • 



•CONTENTS OF BOOK 



CHAPTER I. Arithmetic — Addition — Subtrac- J 
tion- Multiplication — Division. 

CHAPTER II. Factoring and Cancellation;- , 
Fractions Decimals -Percentage — Ratio | 
and Proportion. I 

CHAPTER III. The Metric System. 

CHAPTER IV. How to Measure Surfaces and , 
Capacity (Geometry). i 

CHAPTER V. Powers and Involution Roots I 
and Evolution. 

CHAPTER VI. Mathematics for the Manual , 
and Technical Craftsman -Thermometer , 
conversions— Graphs or Curve Plotting 
Logarithms— Use of the 
Slide Rule. 

CHAPTER VII. Special Mathe- 
matics for the Radio Tech- 
nician. 

CHAPTER VIM. Commercial 
Calculations Interests — 
Discounts - Short Cut 
Arithmetic. 

CHAPTER IX. Weights and Measures Useful 
Tables. 

STAMPS. CASH OR MONEY ORDER ACCEPTED 

Send Today for Your Copy of This Indispens- 
able Book, it Can Be Carried Readily in 
Your Pocket. (Size 6 x 9 in.) 



ONLY 



$1- 

POSTPAID 



TECHNIFAX, 520 M <5S2Srn*i5: 

Enclosed find $1.00 for which send me ELEMENTARY 
MATHEMATICS prepaid. 



Name. 



Address_ 



City & State- 



RADIO-ELECTRONICS for 



.com 



1491 



NEXT MONTH - AND 



EVERY MONTH I 




You can be sure of getting top coverage 
on servicing, installation, new develop- 
ments and every other important phase of 



TELEVISION 

RADIO 

AUDIO 



If you subscribe now to 



RADIO-ELECTRONICS 



Save up to eight cents a copy over 
the newsstand price at these low 

SUBSCRIPTION RATES 

Three Years *8'^2 
Two Years *6'^5 
One Year $3^? 



25 West Broadway 

JANUARY, 1952 



New York 7, NL Y. 



Check list of top -flight 
features scheduled for pub- 
lication in future issues. 

V New TV Front Ends 

V Direct Reading Frequency Meter 

V Constant Voltage Audio Systems 

V VFO Design 

V Broadband Chain Amplifiers 

V Electronic Controls in Industry 

V Adjusting TV Controls 

\/ Untuned Preamplifier for 
Superhets 
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for dependable sound, 
INDUSTRY relies on 



SYLVANIA RETRACE BLANKING 

The changes shown in the diagram 
have been added to the Sylvania 1-387 
chassis to suppress vertical retrace 



68L7-6T 



• VERT OUT 




ft 6 toW^ie 
every *** 




ALNICO-V-PLUS 
Driver Unite 




FULL-GRIP, VELVET- 
ACTION Mike Standi 



DEPENDABLE QUALITY: 

The latest electro-acoustic reseorch 
ond engineering— and over 20 years 
of monufocturing know-how— are be* 
hind every ATLAS product. 

DEPENDABLE SERVICE: 

Coost-to-coast and around the world 
today— in every Industrial, Marine, 
Roilroad, Military, Educotional, Civic, 
U.S. and Foreign Government appli- 
cation— under every kind of climote 
ond noise condition — ATLAS sound 
equipment is fomous for highest effi- 
ciency and durability. Thofs the 
proof of ATLAS performance depend- 
ability. 

DEPENDABLE DELIVERY: 

Yes, ATLAS gives our Government 
highest priority. And yes, we too feel 
the pinch of material shortages. But 
our customers wilt continue to get our 
usuol dependoble delivery— becouse 
we believe in equitable ond depend- 
able distribution to aH ATLAS users. 

DEPENDABLE PROFITS: 

Completeness of line, excellence of 
product, dependoble delivery, right 
prices— that's the ATLAS combination 
that means high, steody Industrial 
Sound profits for You I 



JUDGE for yourself, COMPARE ATLAS 
at your local Jobber fodoy. See why 
ATLAS is the preferred line for utmost 
dependability. Write NOW for FREE 
lotest Cotolog 551. 



BRIGHTNESS 




SOUND CORP. 



1 443-39th Street, Brooklyn 18, N. Y. 
I In Canada: At la* Radio Corp., Ltd., Toronto, Onf. 



Immediate Delivery of 

RADIO-TV TUBES 



TUBES 
BOUGHT. 
SOLD and 
TRADED 
Send Your 
Wan* and 
Trade List! 



ELECTRO SALES, 



Complete Line of 
TELEVISION PICTURE TUBES 

Radio and TV service men. experi- 
menters, amateurs ... we nave 
many types of scarce tubes ready 
for immediate shipment. Don't use 
make-shifts or spend valuable time 
looking for tube sources. Try Elec- 
tro FIRST . . • and get the tubes 
you need without delay. Get com- 
plete list and Electro's low prices. 
Its FKEE . . . write today! 



425 W. Randolph St.. 
Chicago 6. 111. 



* BUY WITH CONFIDENCE* 

* 5 DAY MONEY BACK GUARANTEE * 

* ELECTRONICSURPLUS MATERIALS * 

* QUALITY KITS AT BARGAIN PRICES , 

* 1O0 INSULATED RES ISTORS — name brands w 
RM A color coded. V.i. V*. 1. 2 Watt, many 59 75 + 

+ "i'V Over 50 values n 

100 CARBON NON-INSUL. RESISTORS 

jl. KM A color coded. 1/4 to 2 wall, contains 1 7C w 
over . r >() values 

± SO Hf CHOKE COILS-all sizes for plate. 1 TC * 

* grid" f, I. circuits Nmitter. TV, Oscill., etc.. 

. §0 MICA CONDENSERS — over 2t) values. 1 QC ^ 
w incl. popular silver mica types. . . . . . . . . . 

25 PRECISION WIRE WOUND RESISTORS— O QC 4 
if name brands. Over 20 values ■ . . .. w 

POTENTIOMETER KIT— lo types Carbon & 
+ W.W. S.I*. & shaft types. Includes 1/2 & 1 0 oc w 

meK. with switches • • • • Z.^D . 

± SO CERAMIC CONDENSERS — Over 2a values. * 

" Color coded :'•«.■■*.'" A«*tO 

* 50 BY-PASS CONDENSERS — Tubular Popular - + 

* values, 4U0 and 600 wkg. Volts Z.iD 

, 20 ELECTROLYTIC CONUENbfcHS- 1 utiuiar. + 

* FP & upright types. Popular values tor serv- O 95 
ice or set building ± 

+ 40 TUBE SOCKETS— 4-5-6-7-8 prg., Ceramic. ^ 

molded & bakelite wafer types. 7 pin mm 1a- 1 QC 

± ture. acorn, klystron, etc * 

W SO TIE POINT STRIPS— 2-3-4 -n -6-7 -K 1.45 1 

★ terminals. Ideal shop assortment ........ T X 

20 BATHTUB CONOENSERS-a^soiied val- J 95 

* H*00 KU p'NSmr E^ASSORT M EN T— Cut ' I'e'ngths . * 
2" to 12". Stripped ends, some tinned. g<) . 

* Mixed colors. 2 lbs., apptox. 4()0 tt. . « 
EXTRA BONUS 1 wire kit free with o assted kits. ^ 

. NoC.O.D.'s Please Include Po&taiie. Excess refunded. ^ 

* ELECTRONIC SPECIALTY SUPPLY CO. * 

56 Lispenard Street New York 13, N. Y. 

* Dept. RE-1 * 



lines. The changes have been made in 
chassis bearing codes C03 and later. 
They can be made in earlier chrssis. — 
Sylvania Service Notes 

BENDIX 3001 U TV SET 

Loss of horizontal sync can be traced 
to a change in the value of the screen- 
dropping resistor for the 6BG6-G hori- 
zontal output tube. This resistor is made 
up of three series-connected 4,700-ohm 
resistors which have a total nominal 
value of 15,000 ohms. A pulse is taken 
off between the first and second re- 
sistor and applied to the phase de- 
tector in the a.f.c. circuit. A change in 
value of any of these components will 
usually cause the sync circuit to fail. 
The three resistors should be replaced. 
— James Moudry 

TV TUBE SUBSTITUTION 

During a temporary shortage of 
6BQ6-GT's, I tried 6W6-GT's as re- 
placements in several sets and found 
that they worked nicely. The latter type 
is a single-ended tube so I wired the 
plate-cap lead to pin 3 on the socket. 
No other changes were needed. 

The 6W6-GT heater draws 50 ma 
more than the 6BQ6-GT, and its plate, 
screen, and bias voltages are lower, so 
it is advisable to study the circuit, tube 
characteristics, and operating voltages 
before making the substitution. — Ed- 
ward Tanrath 

MAGNAVOX CT-273CA 

The complaint was tearing out of 
several lines when the controls were 
set for normal picture contrast. Using 
a scope to examine the composite sync 
in the clipper stage, we found that the 
horizontal sync was being wiped out 
over a portion of each field. Moving 
the scope to the output of the video 
amplifier showed a 60-cycle sine wave 
superimposed on the signal although 
there was no characteristic shading in 
the picture. 

Further investigation revealed a 4- 
megohm leakage between filament and 
grid in the 6CB6 first i.f. amplifier. Re- 
placing this tube cleared up the trou- 
ble. — Arthur D. Marikle 



YOUR COPY of 

NEW 1952 COMPLETE 

GREYLOCK 

CATALOG 

IS NOW 

READY! 




Send for it 
Today! 



3 



68 pages 

, i Crammed f ul. 
"J of Radio — Elec- 
tronic — Tele- 
vision quality 
merchandise at 
terrific savings! Many standard lines carried. 
High quality Greylock Tubes still available at 
some of Today's best prices. c . t _ 

If you sell or service Radio. TV or . E |ec J r ° n '? s 
equipment, you can't afford to be without this 
GREAT BUYING GU10E! Write NOW for your 
copy (unless already on our mailing list). 

Dept. C-l 

GREYLOCK ELECTRONICS SUPPLY CO. 

115 Liberty Street • New York 6^N^Y^| 
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TELEVISION RECEIVER— $1.00 

crams clarified schematics. lTx'12' complete scheuatic 
diagram A chassis layout. Also booklet of alignment 
instructions, voltage A resistance tahlesand trounle- 
shooting hints.-All for $1.00. Write tor free catalogs. 
CERTIFIED TELEVISION LABORATORIES 
Dept. C. 5507-13th Ave.. Brooklyn 19. N. Y. 




RADIO-ELECTRONICS 



.com 



Customer Satisfaction 
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AUTOMATIC M-90 AUTO RADIO 




• Six Tube Superheterodyne • Three Gang Con- 
denser • Powerful, Long-Distance Reception • 
Fits All Cars, Easy Installation 

• Mounting Brackets included 

• 6 Tube model M?0 *$33.87 

• 5 Tube Model A-15 $28.76 

•Above price Includes Federal Excise Tax 
Approx. shipping weight either radio (11) eleven pounds 
MAIL US YOUR ORDERS 
All orders filled within 24 hours. 
Standard Brand tubes 50% off list 



Wholesale 
Electronics 
Fort Worth, Texas 



Fifth at Commerce 



LOW FACTORY PRICES 



Let Us Pvt This NEW 1952 

MIDWEST 

TELEVISI ON .r RADI O 

In Yow Kome, 

30 DAYS 
TRIAL 




You be the judge ! See 
and hear Midwest Television in your 
own home. You must be 100% satisfied or your money back. 
Send tor 1952 Catalog of the finest Midwest line in 32 years. 
FACTO RY- TO- YOU Low Fac tory Prices. 




PRICES 1 

WE PAY TRANSPORTATION CHARGES, 




UNUSUAL MIXER CIRCUIT 

The model FS-16 radio set distributed 
by McGee Radio Co. uses the rather 
unusual mixer-oscillator circuit shown 
in the diagram. The converter tube is 
12K8 with its hexode section connected 
in a circuit similar to that used with 
6A7's and similar tubes. The triode 
plate is grounded. 

I2K8 INPUT I FT 



I2SG7 OR I2SK7 

RFAMPL 100 





dai So/rus Gift/ 

Illuminated 
TELEVISION CLOCK 

Given With Every 
Purchase of a MIDWEST 
RADIO or TELEVISION 

LIMITED TIME ONLY! 



Phone For FREE 1952 MIDWEST CATALOG 

IN NEW YORK MUrray Hill 2-6810 IN CHICAGO STate 2-5600 

IN CLEVELAND PRospect 1 -7450 IN PITTSBURGH GRant 1-0609 

IN DETROIT WOodward 3-1233 IN ST. LOUIS GRand 1161 

tN PHILADELPHIA LOcusl 4-1035 ... or send coupon below 



THIS 
COUPON 
Nr ft IE 

1* 5d tnblq 



MIDWEST RADIO & TELEVISION CORP. "J 
[Dept. 386 , 909 Broadway, Cincinnati 2, Ohio J 



Problems of poor sensitivity can be 
handled simply by disconnecting the 
triode plate (pin 6) from ground and 
leaving it floating or connecting it to 
the screen grid (pin 4). 

Although this circuit is comparatively 
rare, it is not confined to the FS-16. A 
similar circuit is used in an old 6-tube 
Philco which uses a 6K8 as the con- 
verter tube. — G. P. Oberto 

ALIGNMENT HINT 

When a set becomes unstable or 
breaks into oscillation when you at- 
tempt to align it, check the filter capaci- 
tors for reduced capacitance. A reduc- 
i tion in capacitance may produce a con- 
siderable increase in r.f. impedance 
without being sufficient to raise the hum 
level. The increased impedance causes 
r.f. feedback and oscillation. 

Try to keep this hint foremost in your 
mind because it is so easy to overlook 
a source of trouble such as this when 
working on the r.f. or i.f. end of a set.— 
C. E. L. Payne 

TRANSFORMERLESS TV SETS 

This set was one of the transformer- 
less Emerson models which uses a flock 
of selenium rectifiers in the power- 
supply circuit. It worked O.K. with the 
exception that the picture was distorted 
and too narrow. The defect seemed to 
be in the horizontal output stage. Re- 
placing tubes, checking voltages and 
resistances, and a thorough visual ex- 
amination showed nothing wrong. We 
tried a new deflection yoke and a sub- 
stitute low-voltage supply without suc- 
cess. As the last resort, we replaced 
the horizontal output transformer. The 
set worked perfectly. Apparently, a few 
turns had shorted out in the secondary 
of the transformer. This trouble can 
occur in most TV sets, so if you have 
the same symptoms and everything 
checks O.K., try a new horizontal out- 
put transformer. 

Incidentally, if you are not familiar 
with the voltage-multiplier circuits 
used in transformerless TV sets, volt- 
age checks will produce some surprising 
figures. Always use the service manual 
when there is any doubt whatever. — 
Jacob Dubinsky _ , } 

— end — 




The stronger the signal, the 
more satisfied your TV cus- 
tomers will be. Wincharger 
Support Towers are a real 
aid to a stronger signal. Here 
are three different models 
that have proved to be ideal 
for every installation . . * 
and they are inexpensive, 
easy to erect, safe. 




. Five and 10-ft. 
Roof Mount 
Towers for 
T V antennas. 
Using mast 



DETAIL OF 



and simple LIGHTWEIGHT 

guying can 
elevate anten- 
na nearly 40'. 

B. Lightweight Towers has 
hinged base. In 10' sections. 
With simple guying will 
support 4-bay stack at 40'. 

C. Self-Supporting. Slender, 
attractive design — no guys. 
Will support antenna with 
maximum wind thrust of 
100 pounds. Cement base. 



Wincharger Corp. 

Dept. 81 Sioux City 2, fowa 
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PERFORMANCE 

Not Size 
IS WHAT COUNTS 
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TUBE BARGAINS 



* 5U4G . . 


. . .65 


6AU6 . 


. . .62 * 


★ 5Y3GT . 


. . .49 


6BC5 . 


. . .67 ★ 


* 5Z4 . . . . 


.90 


I2AU6 . 


. - .67 * 


. 6AL5 . . 


. . .55 


I2AU7 . 


. . - 82 * 


6AK5 


. . .85 


I2BE6 . 


. . .60 



* Ail tubes standard brands, guaranteed 
^ Write for prices on other types 

. SUPREME 542 RCP 442 & 
TRIUMPH MULTIMETERS 

* made for U. S. Army 

* 5000 ohms per volt. 3" meter, 

24 ranges, only 5Vb" x 
± 3 1/16" x 2Vs". 
« 4 1>C MIL KANGES O/0. 3'6/ 

+ 4 DC VOI.T tlAS'GES U /b ' 1 oO/ 
W UOO/1SOO. . 

4 ohms ranges O 2K>20K7 



15()/fiOO. 
. 4 1>B KANGES 
★ 4-24. + 22/+3S 

+34/+50. r 95 

Complete with «r ■ 
battery, test ■ mM 
leads & 90 day ■ W 
if GUARANTEE 

* 4" So 0-50 ua meters 

if Rntl 0- r > MA < s i J - Scale > ■ ■ 

3" Knd 3O-0-30 Amp l>C . . . . 

2" Q-30 Amp DC (aircraft type) 



-6/4-10 + 8/ 




2.25 ^ 



COMPONENT BARGAINS 

* TS-13 Handset $4.95. National type N dial . . 3.25 

Dual 10 Amp. 115 V. <J0 Cv. circuit breaker. . 2.95 
screw letminal __strip_(6 /32 Screw) 



★ 

10/ 1.20 
10/ ISO if 



★ Barrier Strip. Yellow Bakelite. 6 term . .10/ 1.50 

Millen terminal strip 37 104 ■•■ *J = 

q rdn min. wafer socket , ,2 



. 9 pin min. wafer socket 

* 7 tdn min. molded sock, hase shield... 
7 pin min. Steatite sock., base shield. 

Octal sock, Steatite 

4 pritiiK steatite socket 

G oronpf. MIP fi socket. 



. Anipll. AIM. 15A 125V plus & rtl ■« 1 nhe 1 . . . 

* Amph. 61F. 15A 125 V Hecpt & 6 -61 * nel ' 0 '. .£| W 
7 ft. rubber line cord & mold. plug. . . . 10/ 1.99 

l" tcreen 1 10V Pilot l.luht assembly... 

* Sl'ST OA 125V. H & H Rat Dandle loflK. S*.. .39 W 
C-H Luminous tip bat iiandle Aircraft li>KK- 

+ SPST 5A 125V ™- £_ £ 

* Sl'DT as above 2g 

sj'KT as above, momentary only ea. = 

+ SPDT as above, neutral center. . «L a . ^ 

SPST Rotary Switch, wafer 

H nos.. Ceramic Rotary sw 
+ -Hi or 8O0 ohm lliW WW He- 

IKC 2000 ohm 50 VV WW Kes 

IKC 10K 5UW WW Hes Adj 

it IKC 10K lOOW WW lies 

* iC 50K 100W 2.5K lOOW Adj.- 
, Kheost:Uft-50 ohm 2T,\\ . lOO "'""'fl 

ic Veeder Knot 4 ttisiil counter (A1142 

Millen Flex, coup (30OO2) ■ • ■ ■ 
. 1CA Phono plus & Jink r2-182-2JKo 

JK34 Jack (PL55). 18c. JK33 (PL-OS) . . 
, 3 diiiU counter dials. 1/4" shatls 

* HI-IMPED Phones 2k ohms less h-band 
Control Box C254AK/AHT-13 A plutf. New 

» 1 cell penltte bulbs ir222). 3V • 

* Grain of Wheat 3V bulh 10c, GE =57. 1 2V 
^a/.!a S-G 115V OW bulb..... - 

+ 3000 MF 3V elecDolyl.c capac.tor . ^ 

w STEATITE Pate Caps— K()7 17c, SOB 

V,'»',.s,'ii 2IO sock. 65c. 211 sock -85 

^ AN'PRS-l mine detector — ■ - if 

CO-AXIAL RELAYS 

* Allied Control Type II A, SPDT. 6VDC. Uses 
Standard " 



1.75 ^ 
10/ 2.50 
10/ l.SO 
10/ 1.00 if 
10/ 



.25 



wafer type 2/ .25 

Switch 



. .ea. .75 
,ea. .59 
.pa.r 1.25 M 
. .ea. .75 

59 if 

10/ ISO 
.10 1.75 

75 ★ 

20 

. . . . 1.95 

.59 * 
9.95 



!os * 



Connectors . 



★ NEW STEEL TABLE RACK CABiwETS. "»/4"» 
m'\V K 13"D, Black Crackle Finish. Hinged 
' 'Top with Lock. Z" opening in rear for cable 
if Con nections. Shipp ed 



Hy. 



RCA 12 i nch PM Speake: 

★ CHOKES 

(»HY SOMA 

if OilY 90MA 



Xpr S 5.95 * 

53.95 



125MA Cased 

I 28I1Y 130MA Case<l . . . 
if DirlY 15UMA 14(1 OHM . 

GHY 200 M A Cased 

4-10HY 21HIMA 14U Oil M 

★ I5HV 2SOMA 05 OHM Case.l 

■>uy 25()MA 15 OllM tailed 

^ 5" 5HY 3UOMA 120 OHM SW.. CH. Ca 
W SHY 3QtiMA 85 OHMS Cased 



I lased 



.99 if 
1.49 

.85 . 
169 if 
3.15 
5.10 

3.49 IT 
1 .95 

6.50 . 
5.00 W 



U5V FILAMENT TRANSFORMERS 60 CY ^ 

2.5 VCT 10A. 10 KV Insulation.. *? - f= 

2-45 if 



6A. 



KV Insulation 



. . 2.95 
. 5 95 
. 6.85 ★ 



2.95 
2 75 
3.95 * 



People 



Rear-Admiral Stanley F. Patten, U.S.N. 
(Ret.) was elected vice-president of 
Allen B. Du Mont Laboratories, Inc. 
Admiral Patten has been witb Du Mont 
since 1947 as assistant to the president. 
Du Mont also announced the appoint- 
ment of T^eeton Arnett as general as- 
sistant to the president. He conies to 
the company from the Fred Eldean 
public relations firm. 

„v mm 



t>.\. Cased 

* ->VCT MA, 2.5 ~KV Insulation .... 
5 V @ 3A. 0.3 VCT @ 3.5A.... 

5 VCT 12A, 2.5 KV Insulation .. 
+ H VCT 20A. 2.5 KV Insulation .... 

ti '1 VCT 1A, 2.5 KV I n'-u la[ ton .. 

6 3 VCT 3A, 2.5 KV Insulation . .. 
if i; ;\ V @ 4A. (',.:) V @ 4A, Cased 

0 3 V 6A. 5V 3A 
, 0.3 VCT @ OA, 2 

* 0.3 V IDA, Cased ■•■;■*•■■.-', e qs 

O 1 V 12A, 6.3 V 2A Herm. Seal 5.95 

. to VCT 10A, 2.5 KV Insulation *-00 ^ 

W .ji v 1A. 2 KV Insulation Z 

2 KV Insulation ^- 4 ' 



115V POWER TRANSFORMERS 60 CY 

^ ?gf ii 8 «5. A -SV^ 5 ? 2 J a a :::::: %% 
«»» v c.i 200 ma . .. . x . ■■ ■iVai':: ; ; 3 ; 5 o 

3.50 , 

V 3A 5.95 * 



700 VCT 70 MA. 6.3 V 2.5A. 5 V 3A 
^ 7 0 VCT OO MA. «.3 V 3A 5 V A. . 
★ 740 VCT 185 MA. 6.3 V 4A. 5 V ,IA. . 

800 VCT 2(10 MA. 6.3 V 3A. 5 V 3A 5.95 

^ H(>0 VCT SOO MA. 6.H V IOA 5 V OA 
« 75()-6n0-0-6O0-75n VUf. 22. r i MA 



SEND FOR "POLr-GR4M" 



: POLY-TECH, N.Y.: 

★ 919 Dawson St., New York 59, N. Y. * 
Tel. MUrray Hill 6-2650 ^ 




K. Arnett 

H. Laurence Kunz was promoted to the 
position of general manager of the 
Capacitor Division 
of the Sangamo 
Electric Co., 
Springfield, 111. He 
will make his head- 
quarters at the 
factory in Marion, 
111. Mr. Kunz had 
been sales man- 
ager of the divi- 
sion for the past 
six years. H L Kunz 

Louis Martin joined Standard Coil 
Products Co., Inc., 
Chicago, in the 
newly created po- 
sition of general 
sales manager. He 
was formerly sales 
manager of the 
General Instru- 
ment Corp. 






L. Martin 



W. D. (Bill) Renner was upped to the 
position of manager of sales engineer- 
ing for Howard W. Sams & Co., Indi- 
anapolis, publishers of Photofact Fold- 
ers. He was formerly chief field engi- 
neer and technical advisor. 

Robert J. Reigel 

joined the Stand- 
ard Transformer 
Corp. as distribu- 
tor sales coordi- 
nator. He comes to 
the company from 
the Thordarson- 
Meissner Division 
of Maguire Indus- 
tries where he had 
been sales man- 
ager. 

Obituaries 

Allen D. Cardwell, inventor and founder 
of the electrical instrument manufac- 
turing company which bore his name, 
died in Nassau Hospital, Mineola, N. Y. 
Ernest H. Scott, founder and former 
president of Scott Radio Laboratories, 
died in Victoria, B. C. 

Personnel Notes 

William F. E. Long was appointed 
as the first director of statistics of the 




R. J. Reigel 



"LITTLE GIANT" 

tjtft%- LIGHTNING 
!%Sy ARRESTER 

PROTECTS 

Against Lightning Hazards^ 



No. AT 1 05 »25 

far ribbftrt-IVP* and B LlSf 

jumbo rwir* l«id. W 

ONIY JFD lightning Ar»*r»n oflfrr Y&i* rhjMc 
cxclv*iT* prjIenEcd fgaturcx . . . 

m striinini cl lead ^ft^init oonUct [»Snta- 

2, You Mlually positlvH contact n$t,v With 
lEai'lrt wire. 

3. No wlrs stripping u* tutling. 

WriK r« fir* No. ti ^ht-int ih. iamav 
i .r-. . • n lilAkii pn ai\ hi 




EVERY 
RADIOMAN 

Can Use These 
SERVICE HINTS! 

Valuable Manual Yours— FREE! 



Everv pace of ■■How to Sim- 
plify HadMi Repairs" Is 
packed with oivihe-hencii. 
practical ideas. Contains 
photos, charts, diagrams — 
no fluff— no vague theory. In 
plain every- day laiinuajje it 
Kives you priceless su^SeS' 
linns — new servicinji ideas. 
You'll use and henelit from 
the experience of experts. 
Partial list of contents: How 
to Localize Trouble; How to 
Service Amplifiers; Hnw to 
Test for Distortion; How to 
Test Audio Circuits; How t" 
Test Speakers; How to Kind 
Kaulls in Oscillators: Ho v. 
to Test Kadio Parts — and it's 
all yours — FREE! No obli- 
gation. 




SEND COUPON OR PENNY 
POSTCARD FOR YOUR 
FREE COPY TODAY! 



rFEILER EnTsTnEERING CO., Dept. *RCZ " 
BO 



B026 N. Monticello Ave., 

■ Skokie, III. <Suburb of Chicago) 
I Please RUSH my FREE copy of 

■ Radio Repairs." 



'How to Simplify 



Name . 



| Address 

| citv Zone . . . .Stat* 



HELP THE DEFENSE EFFORT 

by turning over old copies of RADIO-ELEC- 
TRONICS and all other waste paper to paper 
collecting agencies in your community. 



RADIO- ELECTRONICS for 



.com 



People 
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PLATT 

HAPPY NEW YEAR 



WISHES you ALL A * 
★ 
★ 



★ 
★ 

. . . and to make it lappier, Piatt offers this 
* sensotionol bargoin sc le! * 
5% OFF any price in this ad 



★ 
★ 



20 POUNDS OF ASSORTED . 
RADIO PARTS 

OMT $ 2' W * 
★ 




WELL KNOWN MAKE 
TAP SWITCHES 



". S. '.). 111. 1 POSITION 
All Porcelain— Vitreous Enameled. 50 
* anil UK) watters. 

."». fl. 7. S POSITION $1.29 

+ !). in, n POSITION $1 69 





HEADSET H-16/U 

8.000 ohms with adjustable * 
head band and ear cups. 

$3.95 * 

ONLY * 





The K-l is used to 

★ "WT^ 1 1 ' — - — — " ,| ""-^pw amplify output level 
^* f f> r microphones and 

phonographs. Operates on 24-28 VDC, can he eon- 
i verton to 1 lO AC. Comes complete with IM. ~>~ 
W plug and 2 foot 119-B cord. 2 terminal r>|r> c ks 
struct ion hook. ^CJ 



HEADSET ADAPTER 
MC-385 

t'sed wiih headsets HS-33 or HS ijN 
.IK, raising the iinpedaru-e from low W 
lo high. Comes complete with PL5^ 
IMUK. ONLY 49^ 

HEADSETS 

ILS-rt.T low impedance with cord and 

pluy. used, fine condition $1.89 

HS-23 hi^h impedance, BKANU NKW 

with ea»- pads 3.95 

HS-33 low impedance, BRAND NKW 

with ear pads, cord and PJ.54 plu«. 4.95 

IlS-Mn with ear plURs, low impe- 
dance, used. Rood condition. . . . 1.69 

CD-307A Cords, ft It.. NKW 89 

TIME CLOCKS 

1 2 and 24 hour cycle timing, 
UNLIMITED USKS. Needs minor rq. 
repairs. AN EXCELLENT BUY— — ' 
HOW CAN YOU GO WllONG! 

ONLY r •) 
$9. 95 [O 

BC-348 RECONDITIONED ' 
GUARANTEED LIKE NEW 

All letters. Freuuencv Itamre 20d 
to 500 EC. 1 1/2 to 18 meg. OLD 
RELIABLE OF WOULD WAR II. 

SPECIAL! 5179-50 





and 

^ BRAND NEW 




BEACON RECEIVER 
BC-1206-C 
Monufactured by 
Setehell-Carlson 

Frcxiuciloy Kanfrt'-Hr, K( 
■120 KC. IF Frt'«iuoru-\~l nr. 
EC. Receiver Sersilh ilv— 3 
MicrovolLs for I () Milliwatts 
output. Output Impedance — 
30<> Ohms and 4"<>(> Ohms to he sel 
Power Output— 23(> Milliwatts, Voh 
Oam Com- nl, power Supplv— 24-28 V 
Batterv, Cm-ivut— .73 Amperes. 

BRAND NEW-ONLY 

* MN-26Y INSTALLATION 

. IWIN-26Y RECEIVER — Remote control commercial 
« Ivpc niiviyaiMinal. Indicates direction of an* de- 
sired hiiii.smluin.fc station. ;j tiands— ft e«iueix-v i:i'i»c: 

★ 1 3o KC to 15DO KC: has 12—6 k ' tvpe «1 C 95 
tnhes. Hit \Nl > NEW fOnomnl Cost S6f>f».l I O 

★ MINIMUM ORDER $2.00 

Immediate Delivery— Send 25o /o deposit on COD 
orders. All shipments F.O.B., N.Y.C. (N.Y.C. resi. 
ir dents add sales tax to your remittance.) 



SI Q 95 



★ PLATT ELECTRONICS CORP. 

Dept. B, 489 Broome St., N. Y. 13, N.Y. 

* PHONES: W0 4-0827 and W0 4-0828 

★ + ★ 
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RTMA. He had been director of the 
Statistical Division of the National 
Paint, Varnish and Lacquer Associa- 
tion. 

. . . Willi am W. Taylor, for several 
years a member of the Sangamo Elec- 
tric Co.'s advertising, sales research 
and publicity division at Springfield, 
111., handling capacitor advertising and 
promotion, was advanced to the posi- 
tion of sales promotion manager, Ca- 
pacitor Division, with complete charge 
of all phases of capacitor advertising 
activities. His headquarters are to be 
at the Sangamo capacitor plant located 
in Marion, 111. 

... Dr. Lan Jen Chu, internationally 
known physicist, joined the Gabriel Co., 
Cleveland, as director of research. Ga- 
briel is the parent company of the 
Ward Products and Workshop Asso- 
ciates Divisions. 

. . . Harry Ehle, vice-president of In- 
ternational Resistance Co., Phila., 
was honored recently upon the occasion 
of his 20th Anniversary with the 
company. 

. . . Frederic J. Robinson was appointed 
director of the International Sales Divi- 
sion of Sylvania Electric Products. 
He was formerly Sylvania's sales man- 
ager for Latin America. The company 
also announced the appointment of C. J. 
Luten as editor of Sylvania News. He 
succeeds Robert A. Penfield who was 
promoted to Advertising and Sales 
Promotion supervisor. 
. . . Henry F. Argento was elected an 
assistant vice-president of Raytheon 
Manufacturing Co., Waltham, Mass., 
and appointed assistant manager of 
the Power Tube Division in which he 
held the position of sales manager since 
1941. 

. . . Leonard F. Cramer was appointed 
assistant general manager of the Cros- 
ley Division of Avco Manufacturing 
Co. He was previously executive vice- 
president and director of Allen B. Du 
Mont Laboratories. 

. . . Dr. Constantin S. Szegho, director 
of research of the Rauland Corp., was 
awarded the grade of Fellow in the 
LR.E. 

. . . George W. Henyan, manager of 
General Electric Industrial and 
Transmitting Tube operations, accepted 
a temporary appointment as chief of 
the components branch of the NPA. 
G-E also announced the appointments 
of D. S. Beldon and D. E. Weston, Jr., 
as national account sales manager and 
radio sales manager respectively of 
General Electric's Receiver Department. 
. . . Frank K. Spiro joined JFD Manu- 
facturing Co., Brooklyn, N. Y., as 
assistant advertising manager. He was 
formerly with Fawcett Publications 
and Kenyon & Eckhardt Advertising 
Agency. 

. . . W. H. Garrett, Victor Williams, 
C. A. Brokaw, and W. H. Allen were 
promoted to newly created posts as 
district managers of the RCA Tube 
Department Renewal Sales field activi- 
ties in the company's Central, South- 
eastern, Western, and Eastern districts, 
respectively. 

—end — 



PROFESSIONAL-TYPE 

TAPE RECORDER 

Uses Your Amplifier! 



COMPLETELY 
PORTABLE 




The V 
tope Master 



Own a beffer tope re- 
corder — af a tremendous 
saving! By using the fapeMaster with your own 
audio amplifier, you get professional-type per- 
formance—economically! Built to RTMA stand- 
ards. 7'/2" Per sec. tape speed. Fidelity equal 
to professional recorders. Fast forward and re- 
wind. Complete master switching. Full monitor- 
ing. Inputs for Radio-Phono and Mike. Outputs 
to Amplifier and Headphones. Push-Pull Super- 
sonic Bias and Erase. Neon Record Level Indi- 
cator. One Knob Mechanism Control. 

if not 



WEXCO, INC.. Dept. B52 

54 W. Illinois St., Chicago 10, III. 

Q Rush fapeMaster to me, 

□ Enclosed $ Q Ship C.O.D. 

Q Send full information on fapeMaster 

Name 



Address- 
City 



_Zone Stote_ 



TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
tfotuttf and Old&i Mett .... 

Come to the Great Shops of Coyne in Chicago. Get 
practical training inTELEVlSION-RAD IO or ELEC ■ 
TRICITY — vital in Defense Program. Prepare now 
for a better job or better service rating. 

START NOW — PAY LATER 

You can finance most of your tuition, pay for it later 
in easy monthly payments. Special plan for men of 
Draft: Age. Part time employment service available, 
rnrr DAflK coupon for Big Free Illustrated 

rnCL DUUri Book. Indicate below, course that 
interests vou. No salesman will call. Act NOW. 

B. W. Cooke. President 
A TECHNICAL TRADE 
INSTITUTE CHARTERED 
NOT FOR PROFIT 

Established 189S 
500 S. Paulina, Chicago 

ELECTRICITY * TELEVISION 
RADIO * REFRIGERATION * ELECTRONICS | 

I B. W. COCKE. Pres. 

, COYNE School 

I 500 S. Paulina St., Chicago 12, III. Dept.l2-81H 

| Send FREE BOOK and full details on: 



CG¥NE 



□ TELEVISION-RADIO 



□ ELECTRICITY 



. CITY 



STATE 
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AliscellaiiY 



SURPLUS 



JANUARY BARGAIN SPECIALS 



30 amp plug fuse, house type 100 for 
1@ A WONDERFUL BUY 

15 amp 3 AG fuses [JO for 

50am P 5AGtypeHBR ° r 

40am P 5AGtypeHBR 00 for 

40 amp 4AG type 00 for 

35 amp 4AG type 00 or 

20 amp 4AG type 00 for 

15 amp 4AG type 00 or 

10 amp 4AG type 00 for 

I amo4AGtype 00 for 

4am P 3AGtype 00 for 

lamp3AGtype £0 t or 

i/ 2 amp 3AG type 00 for 

275 amp HJR type 0C for 

70 amp HBR type 00 or 

70 amp ACL type 100 for 

ANTENNA INSULATORS 



$3.00 



$2.00 

2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.00 
2.00 
2.00 
2.95 
2.95 
2.95 



3HK4970-3 Regulator: Carbon Pile; 80V 
A.C.; Leland #B2475 (76 carbon discs 
0.1968" ID: 0.1968" thk; 0.432" OD^sole- 
noid contoined in base; 2 5/16" di- 
ameter by 15/16" high; mounted by a 
strap fastened around solenoid por- 
tion; overall dimension 2.469" diameter 
by 3%" high. 




$3-95 

EACH 



J 41 A Telegraph Keys $ .89 each 

J 5 A Telegraph Keys 95 each 

J38 Telegraph Keys 1.25 each 



A specially designed insulator that 

provides great tensile strength 10 for 60c 



Open circuit lacks 10 for $1.50 

JK 26 and PL 54 per set 49c 

3 AG fuse post 25c each 

4 AG fuse post 25c each 

3 AG type HJM 25c each 

30 ft. hook-up wire 10° 

6AK5, new, boxed $'.'9 



50 watt burn back tube socxets 95c each 

3" round Weston meters; Model 467. 

0 to 150 volts A.C $ 5 - 95 each 

Removed from new surplus equipment 

2 MFD 4000 volt D.C., G.E. 23 F 47 Prynol ..$7.95 

90 MFD 120 volt A.C, 3 phase G.E. 

26 F 685 Prynol • ■ ■ ■ ■ ■ • $ 7 -* 5 

Edwards Lungen Buzzers Type O. #15. 

12 volt. Works on 6 volts DC. New * 9< V^ a 5« 

Dual Variable Midget Condenser $1.49 

35 mmfd. per section 

PL 68 covers only 5c each 

6 ft. cord with PL 55 plug 59c 

Head phones, high impedance (Used. 

Good condition.) $1.69 

250 ft. rolls phosphorus bronze snip-type 

antenna wire. Seven strands #18 $6.95 roll 

Vertical Antenna Mast Kit Fully adjustable 
5 to 35 ft. easy to set up for fringe area 
FM, Television or rotary mast beam $12.95 



2 MFD 600 volt oil condensers, round can 89c each 

LUMINOUS PAINT KIT 79c each 

For Dusting, Painting or Mixing To Suit 

Your Requirements GLOWS IN THE DARK 

1250 ft. of 2 cond. twisted stranded wire $3.95 





MUELLER CLIP JUMPER 



A complete jumper, ready to use. Two No. 
2 1 -A clips and 14" of insulated wire. Packed 
10 in a box. 19c each Lots of 10 $1.50 



DRY AIR PUMPS 



Hand Pump CPR-I0I98-B with 30 lb. 
Shallcross Gauge, Tank for silica gel, 
2 bottles of gel, air hose, shut-off valve. 
Used for drying coax lines, instruments, 
etc NEW INDIVIDUALLY BOXED. 



$4.95 



Write for Our Bargain Bulletin 

DOW RADIO. INC. 



1759 E. Colorado St. 

92.00 mtn. order 

Send full remittance to »av 



PHONE: 

» C.O.D. charges. 



SYcamore 3-1196 

All merchandise fully 



Pasadena 4, Calif. 

25o/o deposit with orders 

guaranteed. Subject to prior sale, 



Send fix 'Hew- 
1952 fatal*? . 



ANTENNAS 




SPEED : 



ACCESSORIES 




ELECTRONIC LITERATURE 

Any or all of these catalogs, bulletins, 
or periodicals are available to you on re- 
quest direct to the manufacturers, whose 
addresses are listed at the end of each 
item. Use your letterherd — do not use 
postcards. To facilitate identification, 
mention the issue and pago of Radio- 
Electronics on which the item appears. All 
literature offers void after six months. 



TENNAS 

MOUNTS 

CESSOR1ES 



PHOENIX ELEGHONKS, INC LAWIfCMCC. MASS. 



SOUND EQUIPMENT CATALOG 

The Bell line of sound equipment is 
described in their catalog No. 5152 
which has just been released. Equip- 
ment listed includes high-fidelity and 
public address amplifiers, industrial- 
type apparatus for plant broadcasting 
and paging, tape and disc recorders, 
intercoms, microphones, speakers, and 
accessories. 

Interested parties may obtain copies 
of the catalog by writing to Bell Sound 
Systems, 555 Marion Road, Columbus 
7, Ohio. Gratis. 

HEATKKIT CATALOG 

The new Heathkit catalog describes 
the full line of kits for constructing a 
variety of test equipment, audio ampli- 
fiers, power supplies, AM receivers and 
FM tuners. 

Write to The Heath Co., Benton Har- 
bor 20, Mich, for copies of the catalog. 
Gratis. 

TV CONTROL SUPPLEMENT 

Clarostat is offering a supplement to 
their TV control replacement manual 
issued last spring. The supplement 
gives manufacturers' part numbers and 
numbers of exact-duplicate replacement 
units. It also lists by manufacturer, the 
frequency of use of the various controls. 
Thus, the technician can stock the re- 
placement controls needed to service 
the prevailing makes of receivers in hit; 
territory. 

Available through Clarostat jobbers. 
Gratis. 

TV STATION BOOKLET 

Du Mont is distributing to TV station 
managers and engineers, a new book- 
let, Station Planning, which explains 
the facilities and functions of all equip- 
ment required for normal operation of 
a TV station. Suggested equipment lay- 
outs, floor plans, and exploded views 
are included in the booklet. 

The booklet will be sent to all TV 
station managers and engineers re- 
questing it on .their company lettei*- 
heads. Send request to Television Trans- 
mitter Division of Allen 6. Du Mont 
Laboratories, Inc., 1000 Main Ave., 
Clifton, N. J. 

GENERAL CEMENT CATALOG 

General Cement's catalog No. 155 is 
just off the presses. Listing the full GC 
line of radio chemicals, alignment and 
repair tools, and radio and TV parts 
and hardware, the catalog is made 
available to all radio and TV service 
technicians who request a copy from 
General Cement Mfg. Co., 919 Taylor 
Ave., Rockford, 111. Gratis. 

RADIO-ELECTRONICS for 



.com 
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CAPACITOR BULLETIN 

A new booklet (Bulletin GEC-808) 
describes the new G-E Tantalytic ca- 
pacitors designed for low-voltage d.c. 
applications where small size and long 
life are major considerations. The 
Tantalytic capacitor is a foil-type, tan- 
talum electrode, electrolytic capacitor 
offering greater capacitance per unit 
volume and longer minimum shelf-life 
than similar aluminum units. 

Bulletin GEC-808 may be obtained 
from General Electric Co., Schenectady 
5, N. Y. Gratis to interested parties. 

POWER RECTIFIER CATALOG 

Sarkes Tarzian has just released a 
new catalog (No. PR1) covering power- 
type selenium rectifiers. It contains 
numerous performance charts showing 
the effects of temperature and fre- 
quency on forward voltage drop, re- 
verse current, and output voltage. It 
also lists electrical and mechanical 
specifications for the various power- 
type selenium rectifiers made by the 
firm. 

Available upon request from Sarkes 
Tarzian Inc., Rectifier Division, 415 N. 
College Ave., Bloomington, Ind. Gratis. 

TV ANTENNA CATALOG 

A catalog covering the Speed line of 
TV antennas, mounts, and accessories 
is available gratis from Phoenix Elec- 
tronics, Inc., Lawrence, Mass. 



3fn i^erntfbacfe publications; 



HUGO GERNSBACK 

Founder 

Modern Electrics 1908 

Wireless Association of America 1908 

Electrical Experimenter 1913 

Radio News 1919 

Science &. Invention 1920 

Television 1927 

Radio-Craft 1929 

Short. Wave Craft 1930 

Television News 1931 



Some of the larger libraries still have copies of ELEC- 
TRICAL EXPERIMENTER on file for interested readers. 

JANUARY, 1918 

ELECTRICAL EXPERIMENTER 

Raising Sunken Treasures, by H. Gerns- 
back 

Fog Warning by Radiophone, by George 
Holmes 

Ground Telegraphy in War, by H. 

Gernsback 
The "Electro-Magnetic Depth Bomb" 
Modern Physics and the Electron 
"Electrician— Radio U. S. N.," by Wil- 

lard Connely, U. S. N. R. F. 
Measurements of Radio Antennae on 

Shipboard 
The "Smallest Audion" 
French Aeroplane Radio Great Aid to 

Artillery 

A Short-Cut to Code-Learning, by 

Thomas Reed 
"Ham" Aerials, by W. J. Howell 
A Mechanical Inductance Changer, by 

Frederick J. Schlink 
A High Potential Storage Battery, by 

Thomas Lewis Herren 
Method for Increasing Sensitiveness of 

Silicon and Galena, by Robert W. 

Jaeger 

— end — 
JANUARY, 1952 
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A NEW BOOK ON RADIO TUBES! 

RADIO TUBE FUNDAMENTALS — No. 45. By George J. Christ. 96 
pages, 74 illustrations. Just off the press — the first and only low- 
priced book to give you such a complete picture of the how, what 
and why of radio tubes — the heart of any set. The author, an 
engineer and teacher, gives the radio man the information he wants 
about tubes in the way he's accustomed to using it. Here's a practical 
book that will increase your understanding of radio whether you're 
a 25-year man or just starting out. Covers tubes from the electron 
theory to a working analysis of the different types of tubes. You'll 
find this new Gernsback Library Book as valuable as your soldering 
iron I Order your copy today. Only $1.00. 



TWO TOP FLIGHT $1.00 BOOKS 



MODEL CONTROL BY RADIO 
—No. 43. By Edward L. Saf- 
ford. Jr., 112 pages. An au- 
thority in the field of radio 
control gives you the first 
complete book on the subject. 
For beginner and expert. Tells 
you what radio control is. 
how it works and how to con* 
struct not only component 
parts but a complete system 
as well. Illustrations explain 
each step. 



HIGH-FIDELITY TECHNIQUES 

— No. 42. By James R. 
Langham, 112 pages. You've 
never seen a technical book 
like it! Just as he'd talk to 
you across the work bench, 
RADIO - ELECTRONICS' 
popular audio writer tells you 
how to design your own equip- 
ment and how to get top per- 
formance from it. Takes the 
double talk out of high-fidel- 
ity work. 




THREE IMPORTANT 75* BOOKS 




PUBLIC-ADDRESS GUIDE— No. 41. 80 pages. TVs 

handy book shows the service technician the way 
to extra income in big-paying PA work. Covers 
installation, maintenance and construction. 
THE CATHODE-RAY OSCILLOSCOPE— No. 40. 1 r> 

pages. A "must" for servicing TV. FM an.l \M 
receivers and in amateur operation 1 Tells in simp if. 
but technically sound language, how the 'scope w.irKs 
and how to use it. 

PRACTICAL DISC RECORDING— No. 39. 96 pages. 
Tells you how to make good disc recordings. Ovir-t 
every phase, theory as well as technique. A full 
chapter is devoted to each component. 



9 POPULAR 64- PAGE BOOKS — 50c EACH 



HANDY KINKS AND SHORT CUTS— No. 29. 

A treasury of time savers ! Antennas, power 
supplies, test equipment, phonographs, amp- 
lifiers. Easy reference. Illustrated. 
UNUSUAL PATENTED CIRCUITS— No. 30. A 
srold mine of important hook-ups. Control 
circuits, detectors, amplifiers, power sup- 
plies, foreign circuits. 

RADIO QUESTIONS & ANSWERS — No. 31. 

Answers the tough ones on circuit diagrams, 
amplifiers, receivers, transmitters, meters 
and test equipment. 

ADVANCED SERVICE TECHNIQUE— No. 32. 

A "must" for the advanced service techni- 
cian ! Covers specialized problems of servic- 
ing not usually found in ordinary textbooks. 
AMPLIFIER BUILDER'S GUIDE— No. 33. For 
the designer and builder of audio equipment. 



Covers a variety of amplifiers with power 
outputs from 8 to 30 watts. 

RADIO-ELECTRONIC CIRCUITS — No. 34. 

For the experimenter — circuit diagrams of 
intercom systems, power supplies, volt- 
meters, electronic relays, receivers, etc- 
AMATEUR RADIO BUILDER'S GUIDE— No. 
35. For the "ham" who builds his own. 
Receivers, transmitters, antennas, con- 
verters, etc. Practical construction data. 
RADIO TEST INSTRUMENTS— No. 36. Prac- 
tical construction data on signal tracers, 
capacity meters, portable and bench multi- 
checkers, voltmeters, etc. 

HOW TO BUILD RADIO RECEIVERS— No. 38. 

Describes 18 modern sets including short 
wave, broadcast, vhf, portable, ac- op era ted, 
ac-dc, miniatures — types for every fan. 



THE GERNSBACK LIBRARY 



SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY 



RADCRAFT PUBLICATIONS. INC. Enclosed is $ for which please send 

25 West Broadway. New York 7, N. Y. me postpaid, the books checked Mow. 
□ 29 □ 30 □ 31 □ 32 □ 33 Q 3' □ 35 □ 36 
□ 38 □ 39 □ 40 □ 41 □ 42 □ 43 □ 45 
Name 



Street. 
City. . . 



Zone State. 
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Frank J. Moch 

president of the 
National Alliance of Television 
and Electronics Service Associa- 
tions, 

says: 

"there is no other 
Oscilloscope like the 

Simpson MODEL 476 MIRROSCOPE" 

Simpson Model 476 MIRRO- 
SCOPE reflects the 5-inch cath- 
ode ray tube image on a high 
grade mirror mounted in the 
cover allowing the tube to be 
vertically mounted which re- 
duces bench space requirements 
to 9" x 8" and brings the view- 
ing surface to eye level. The up- 
right construction permits loca- 
tion of controls and connections 
for maximum convenience and 
allows for internal cathode ray 
tube connections at the front of 
the panel. The unique construc- 
tion and superior specifications 
of the Model 476 make it worthy 
of leading experts' recommen- 
dation for all phases of TV 
receiver service including ob- 
servation and diagnosis of Sync, 
signals. For complete informa- 
tion see your Parts Jobber or 
write: Simpson electric co., 

5200 w. KINZIE ST., 

CHICAGO 44. 

COLUMBUS 1-1221. 




SOCIAL SECURITY 

Are you working for yourself as the 
owner of a trade or business? If so, 
you may be one of the 4y 2 million indi- 
viduals who became covered for the 
first time under the Social Security Act 
on January 1, 1951. Until this year, it 
was not possible for a self-employed 
individual to earn credits toward old- 
age and survivor's insurance benefits. 

Under the provisions of the new act, 
you may collect up to $80 per month on 
your retirement at 65; or after your 
death, your widow, if she has minor 
children or is over 65, may collect up 
to $60. This may be increased to as 
much as $150 if there are two or more 
minor children. 

Steps should be taken now so that 
your self-employment income will be 
credited to your account at the proper 
time. The first thing to do is to be sure 
you have a social security card. If you 
have had a card before and lost it, get 
a duplicate card at your nearest field 
office. If you have never had a card, the 
field office will assign one to you. 

Self-employed individuals make only 
one report each year to the Social Se- 
curity Administration regarding their 
net earnings. This report will be filed 
with the regular Income Tax return. 

Self-employed individuals, with the 
exception of farm operators and certain 
professional groups listed below who 
were excluded by law, are covered on 
a compulsory basis. Only two require- 
ments are to be met. One is that the 
business or profession is not one of the 
excepted groups listed below. 1 he other 
is that the individual have net earnings 
from self-employment of at least $400 
during the taxable year. All individuals 
who meet these two requirements are 
covered and will be required to file an 
annual report on their net earnings. 
You should not report your earnings on 
any quarterly report you file for your 
employees. 

The law specifically exempts from 
coverage : 



Farm operators 
Lawyers 
Dentists 
Physicians 
Osteopaths 
Chiropractors 
Optometrists 



Veterinarians 
Architects 

Certified, licensed, registered 

or full time accountants 
Christian Science practitioners 
Professional engineers 
Funeral directors 



Naturopaths 

If any individual in the above cate 
gory is employed by someone else, he 
would, of course, be reported as an em 
ployee on his employer's regular quar 
terly tax return. 

Unless you have net earnings from 
self-employment of at least $400 for 
a calendar or taxable year beginning 
on or after January 1, 1951, it is not nec- 
essary for you to make the report at 
the end of the year. However, if your 
net earnings are $400 or more, you must 
report and pay the social security tax 
of 2 1 A c /c on the first $3600. 

Any Social Security Administration 
office will assist you on Social Security 
matters, whether it be to is?ue a Social 
Security card or to furnish informa- 
tion or a booklet to you. 

— end— 



• Condenser Specials 

BY PASS— 

• ALL GUARANTEED 
20x20-150 Stan Burn .4 I 

^50x30-150 Stan Burn .49 

20x150 Stan Burn .32 

^8-450 Stan Burn .4 I 

• 16-450 Stan Burn .49 



• 4 Prong Vibrators 

each $1.29 

# Lots of 1 2 or more 1.19 



* Turret TV 

Tuners $ 1 8.9S 



Speaker Specials 



ALL GUARANTEED 



4" P.M. 
5" P.M. 
6" P.M. 
8" P.M. 
12" P.M. 
4x6 P.M. 
6x9 
5x7 
1 0" P. M . 



$ I 
I 

2 
3 
6 
2 
3 
3 
5 



• 

64 
75 W 
41 # 

4 I 

33* 

. I 9 
73^ 

48* 




AUTOMATIC RADIOS* 



LIST* 
PRICE* 



fit all* 



* Each auto radio is specifically designed to 

w mjn incn anil I OR I »ore fftr CiM-rl Plvfnnilth 



1949. 1950 and 1951 cars for Ford, Plymouth Dodge. 
^ Chevrolet. Hudson, Henry J and Studebaker. All 
•incorporate the same outstanding features: Six-tube w 
superheterodyne. Six-volt storage battery operation. 

* Two dual-purpose tubes. Eight-tube performance. # 
Installation in a few minutes. Three-gang tuning 

* condenser and tuned R.F. stage for extreme sensi-^ 
tivity. Permanent magnetic dynamic speaker with 

^ Powerful Alnico #5 magnet. Low battery drain. 
•Weight 10 lbs. _ , w 

ATTRACTIVE DISCOUNTS TO DEALERS 

* CHASSIS 630 K3B Video Product $139.50* 



7JP4 
0 I0BP4 



CATHODE RAY TUBE SPECIALS 



515.00 
, 14.95 

I2LP4 19.95 

- I2LP4A 19.95 

• I4BP4 19.95 

I6DP4A 26.00 

• I6GP4 33.00 

I6AP4A ■ ■■■ 39.00 



I6RP4A 26.00 

17BP4A 27.00 # 

20CP4 39.95 w 

I9AP4A 47.95 

I9DP4A 47.95» 

24AP4A 73.00 

Single ion traps . . .39# 
Double ion traps . . .59 



•ram transformers 

^ RCA type for 16" to 24" 

• X032 $3.85 

G.E. Type for 16" to 24" 

• X045 $3.85 

These are very special 

» prices while they last! 



70 ( 



DEFLECTION 
YOKES 



Todd wired replacement 
for RCA. GE, etc. co oc • 
Special 



$3.85 1 



ANTENNAS 

• Corneals, less mast, 10 element $ 2.98 • 

Cirfle X, less mast 2 -?2 

• Double V. less mast 2 '22* 

Chimney Mounts— 1-12 .95 12 or more .89 

»1(i0 ft. roll strapping 2 *S2« 

m Mast standoffs «03 

10 ft. masts, each !' 52a 

• l2 or more, each .1*5" 

55 mil. 300 ohm wire white or black. 1000 ft. I 9.97 

• *« 

AUTHORIZED DISTRIBUTORS for: General Elec- 

• tric, Kenrad, Tung-Sol. National Union. Jewel, De« 
Wald. Regal, Automatic and Setchel Carlson. 

• « 

We carry a complete line of popular makes of Radio 

• and TV tubes, at 50% discount. Also many others 
special purpose and transmitting types, and all elec- 
tronic parts and equipment at lowest prices. Send us^ 

a list of your requests for quantities and prices. 
Terms: 20% with order. Balance COD All prices 

• FOll New York Warehouse. Minimum order $5.00« 

Write for our latest price list to Dept. RE-1 



BL'RTON BROWNE AinLRIISIXG 



STAN-BURN ELECTRONICS CO. 

rr.t.l. THfAiKf nir...-; • 
1*07 ABO AD WAY * NfW YORK 19 r N.T. 



RHOMBIC TV ANTENNAS 

Fawtr CiAins of 4 DO and More for pad- 
sclent extreme frille* Area reception. 
BVEM) TO lift OWN— USE OUR 
RHOMBIC TV ANTfcNNrV BOOK 

• Corner Lt Simplified BuildW in- 
jstrutlicuiJF and drawings tur £41 giies. 

• Use ami l>££lffll of open wire Hnff!. 

• InformrUiiln ufl Slacked Rhomb ks* 

$1.50 Richard Buchan 

Postpaid WOTJF Brieelyn, Minn. 



SURPLUS 

■OUGHT * SOLD 

GOULD GREEN ^SKffli 1 
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THE FUND NEARS $9,000 



HELP- 
FREDDIE WALK 
FUND 



The continued response to our appeal 
for funds to help assure little Freddie 
Thomason, the armless and legless son 
of Arkansas radio technician, Herschel 
Thomason, a normal and constructive 
life is heartwarming. To date, our read- 
ers have contributed almost $9,000.00 to 
this worthy cause, and donations, large 
and small, are received daily. 

It seems to be a basic characteristic 
of life that no matter how hard-up we 
are, we can usually find the means to 
aid someone less fortunate than our- 
selves. This has most certainly been 
true of our readers, to many of whom 
even a seemingly small contribution 
represents a sacrifice of some sort. 
Through the collective efforts of his 
doctors, his parents, and these hundreds 
of friends, it has been possible for Fred- 
die to gain daily in his fight. 

However, this is only the beginning. 
Many more thousands of dollars will be 
needed, for as Freddie grows older, the 
mechanical appliances on which he de- 
pends must "grow" with him. There- 
fore, we urge every reader to make 
any donation he can, whenever he can. 

We should like to make special men- 
tion of the $10.00 donation from Stan 
Burn Radio and Friends this month. 

Make all checks, money orders, etc., 
payable to Herschel Thomason. Please 
address all letters to: 

Help-Freddie-Walk Fund 
c/o RADIO-ELECTRONICS 
25 West Broadway 
New York 7, New York. 

FAMILY CIRCLE CONTRIBUTIONS 

Botonce as of October 19. 1951 $477.50 

L?e A. Cosgrove, Pittsburgh, Pa 5 00 

Leona Mae House, Canton, Ohio 3.00 

Jeffrey Johnston. Santa Monica. Calif 3.00 

Michael & Deborah Kennedy. Darby. Pa. 1.00 

Mrs. Mary Kraft. Santa Rosa. Calif 2.00 

Mrs. Donald Newton, E! Cajon, Calif 1.00 

Mrs. Fred Roche. Washington, D. C 1.00 

FAMILY CIRCLE Contributions received to 

November 19, 1951 $493.50 

RADIO-ELECTRONICS CONTRIBUTIONS 

Balance as of October 19. 1951 $3 399 60 

A Mother. Father & Baby. N.Y.C ' | .00 

Anonymous. Altadena. Calif 1.00 

Anonymous, Glendale Calif 2.00 

Anonymous, Wichita. Kansas 1.00 

Anonymous, Huntsville. Missouri 2.00 

Anonymous. Ptttston, Pennsylvania , . . 1,00 

Pvt. Hugh M. Booda. Camp Gordon Ga I 00 

Nicholas Bozzay. W2LVD. Caldwell, N. J. 2.00 

eland De Long, Assumption, III. 1.00 

J. M. & Irene H. Finnegan, Mountain View N.J. 2.00 

Leven W. Foster, Giens Falls, N. Y 3.00 

L. C. Goumer, Urbana. HI. 5 00 

Richard G. Kirk. Arlington. Texas 1.00 

nmuel Kushner, Pittsburgh Pa 5.00 

Herman M. Nerstadt. Baltimore, Md LOO 

.'. D. Newsom. Burlington. N. C 10.00 

j. S. Poison. Long Beach. Calif I '00 

l : . C. Purkeypile. Corvallis. Ore 10.00 

.. L. Reedholm, S. Gate, Calif LOO 

Aiex Rys. Minneapolis, Minn 2.00 

Von Burn Rndio & Friends N.Y.C. |0 00 

"nomas W. Stewart. Merchantville N J 5 00 

Wi liam StroemH. Jr., U.S.N '. . . . 5.00 

\i. Van Dyke. Schenectady, N. Y 5.00 

A'exander Voronin, Whitestone, N. Y 3 00 

'-red R. Wagner. W. Englewood. N. )... . 2.00 

PADIO-ELECTRONICS Contributions .. $8 482 60 
FAMILY CIRCLE Contributions 493.50 

T 3TAL RECEIPTS to November 19, 1951 $8,976.10 

— end — 

JANUARY. I 952 
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gives you this NEW MODEL 87 7 3 



SERVISHOP 
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ALL tN ONE COMBINATION! 



* TUBE TESTEfl 

★ SET TESTE Ft 

it AiM. 

GENERATOR 




* CONDENSER 
TESTER 



Actually A 
Complete 
Service Shop! 



$ 



99 



95 



Never before has there been available an 
up-to-date tube tester for testing modern, 
miniature, novel base and sub-miniature 
tubes with the new. speedy Rollindex Roll 
Chart — combined with a complete multi- 
tester measuring AC and DC volts— DC 
milliamperes and amperes — ohms and meg- 
ohms, decibels and output volts and also a 
condenser tester. AM signal generator. FM 
signal generator and audio oscillator. 
The amazing fine performance of this equip- 
ment is the result of the latest engineering 
design in the 807 combination tube and set 
tester combined with the all-purpose Model 
730 signal generator. 

RCP saves you time and gives you much 
more for your money. The tube tester alone 
has obsolescence proof features not avail- 
able in any other tube tester. It provides 
for extra elements in switching circuits, 



extra socket blanks for new tube bases, and 
extra switches not used at present. 
Double fuse protection— line fuse protects 
transformer; meter fuse protects meter in 
all circuits. 

SPECIFICATIONS: 

DC Voltmeter: 0-10-50-500-1000-2500 
AC Voltmeter: 0-10-50-500-1000-2500 
DC Milliammeter : 0-10-100-1000 
DC Ammeter: 0-10 

Decibel Meter: —8 to +15. 15 to 29 29 to 
49. 32 to 55 

Ohmmeter: 0-500-5000 ohms. 0-0.1-1-10 meg- 
ohms 

Model 8773— Complete with tubes, batteries 
and test leads, output leads, etc.— housed 
in beautiful natural finish oak case. Weight 
18 lbs. Overall size 16 V 2 " x 12V x 5V 4 ". An 
outstanding value at all times .... 



Available at your Distributor. Insist on 
RCP instruments. Write for catalog RE-1 



RADIO CITY PRODUCTS CO., INC. 

I« WEST 25tA ST — ■- NEW YORK 1, K. T. 



PEN-OSCIL LITE 

Extremely convenient test oscillator for all radio 
servicing; alignment • Small as a pen • Self 
powered • Range from 700 cvcles audio to over 
600 megacycles u.h.f. • Output irom vevo to 125 
v. • Low in cost • Used by Signal Corps 
■ Write tor Information. 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 



Every RADIOMAN 

can use these 
SERVICE HINTS! 

Valuable Manual Yours— FREE 
H ntr t-.tiu no ohhaatmn 

FEILER ENGINEERING CO. Dept. 1RCZ-1 

8026 N. Monticello Ave.. Skokie. Ml (Suburb of Chicaao) 



Every page of 
'How to Sim 
plify Rad'o Re- 
pairs" is Dock- 
ed with on-the- 
bench. practical 
ideas. 



Dear Om: Wondering what to do 
with your excess xmtg, stoecial 
purpose and receiving tubes and 
equi pment? 
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TWIN- 

TRAX* 
TAPE 

RECORDERS 



Communications 




. . . give you more 

MORE MODELS 

the most complete variety of recorders 
for professional, semi-professional and 
experimenter use, 

MORE FEATURES 

for better quality, smoother perform- 
ance and easier operation. 

MORE VALUE 

because our direct sales policy saves 
you dealer markups. 

Send todoy for our catalog 5109 which lists complete 
technical specifications and performance ratings for 
all recorder models and accessories. ^Trademark Reg. 



AMPLIFIER CORP. OF AMERICA 

398 Broadway H+w York 13, N. Y. 



WHEN WRITING TO 
ADVERTISERS 
PLEASE MENTION 
RADIO ELECTRONICS 



SHOOT TV TROUBLE 



FAST! 



With H. G. CisirTs Copyrighted Rapid 
"TV TROUBLE SHOOTING METHOD" 

Without experience or knowledge, this guaranteed 
new method of servicing TV sets enahles you to DIAG- 
NOSE TV troubles as rapidly as an expert. NO 
THEORY— NO MATH— you can locate all faults in 
record-breaking time, regardless of make or model. 

"TV TROUBLE SHOOTING METHOD" la the 

most valuable aid to TV servicing ever written. Be a 
TV Trouble Diagnostician. Increase your present earn- 
ings. Open your own Profitable Business or get a 
high-paying skilled job. 

It's all in this book . . . 
Nothing more to Pay — Nothing else to Buy 
Alphabetically listed, there ate 85 picture troubles, 
over 58 raster and 17 sound troubles and by this 
unique copyrighted method you know KXACTLY 
WMKHE the trouble is; plus step-by-step instruc- 
tions, including 69 RAPID CHECKS, enabling you 
to find the faulty part. 

13 IMPORTANT PRELIMINARY CHECKS NEED 
NO INSTRUMENTS! Of the 69 Rapid Checks. OVER 
65 ALSO REQUIRE NO INSTRUMENTS! Itapid 
checks include emergency checks for distorted pic- 
tures, defective tubes including P1X tube, plus 57 
others. ALL EXPLAINED IN SIMPLE LANGUAGE. 
PERFORMED WITHOUT INSTRUMENTS. MANY 
CHECKS USE THE PICTURE TUBE AS A GUIDE 

H. G. Cisin. the author, is the invenlor of the 
AC/DC midget radio. He licenses RCA, AT&T. etc. 
lie has also trained thousands of technicians now own- 
ing their own prosperous TV service organizations or 
holding highly paid TV positions. His years of ex- 
perience are embodied in this remarkable new IV 
TItOUItLE SHOOTING METHOD. 
Guaranteed, Money Back in 5 Days if Not Satisfied! 



will 



If you use coupon below you 
ceive, ABSOLUTELY FREE, a copy of 
H. G. Cisin's new book "TV Terms 
Simply Explained including Picture 
Guide" which sells for $1. ACT NOW 
and get both books postpaid at the cost 
of only one. 



1 



Post- 
paid 



RUSH COUPON NOW! 



i- 



| H. G. CISIN — CONSULTING ENGINEER 

| (Dept. E-9), 200 Clinton St., Brooklyn 2, N. Y. 

1 Name 

I 



Address. 
City 



.Zone 



A BANKER'S VIEWPOINT 

Dear Editor: 

That you may know a little about me 
I wish to inform you that by profession 
I am a banker, that as a hobby I follow 
electronics with a deep interest in tele- 
vision and radio. It has been my privi- 
lege to have contacts with the businesses 
selling these products and with indi- 
viduals and shops doing service work. 

In Radio-Electronics for August 
1951 appeared your article "Service 
Technicians' Trials," which I read with 
much pleasure. I surmise, however, that 
the circulation of your magazine is 
among persons interested in the radio, 
television and electronics field from the 
angles of industry, science and hobby, 
and that it does not reach a vast major- 
ity of the service technician's problem 
children. The article thereby becomes 
one of consolation or eulogy to those 
who already and long have known the 
story. Every service technician has ex- 
perienced what you have written. 

Your story should be in every news- 
paper in the country and along with it 
should be some convincing evidence that 
there are many capable service tech- 
nicians who render efficient service and 
are entitled to adequate compensation 
for the service they render. Permit a 
little pun, sir. In television as in the 
case of a wife, it's not the initial cost 
that hurts, it's the upkeep. 

Who is gypping the public — the man- 
ufacturer, the dealer or the service 
technician? I believe that the skilled 
technician operating in the field is doing 
all that he can to maintain satisfied 
customers. I believe that dealers and 
merchants, vendors of general merchan- 
dise, have been granted the opportunity 
to sell an intricate device of which they 
know nothing, the complexities of which 
are far greater than the intricacies of 
any purely mechanical device on the 
market, and their ignorance and irre- 
sponsibility has been blithely pushed off 
as a problem of the service industry. 
But, let's not call them "gyps" but just 
plain greedy. 

If "gypping" exists, responsibility 
must be laid in the lap of the manufac- 
turer, for it is in his power to correct 
any injustices that may exist: 

First, by a process of franchising 
qualified service shops to per- 
form service work either under 
guarantees or under customer 
contracts. 

Second, by supplying the franchised 
shop with full data, schematics, 
parts lists, changes and so on, 
relating to the units manu- 
factured. 

Third, that an adequate supply of the 
parts peculiar to their units, 
be made available at the shop 
at all times, availability to be 
on consignment basis subject 
to audit accounting. 

Fourth, all sales contracts ultimately 
to be in the hands of service 
technicians too. * * * * 
R. A. C. 

Lorain, Ohio 



SPECIAL!! 

6 TUBE AC-DC KIT 

At Last! A low-priced kit designed for 
high sensitivity, excellent selectivity and 
good tone quality. Uses 25L6, 25Z6, 6SQ7, 
6SA7, 6SK7, 6SK7 in an easily constructed 
circuit. The 6 Tube Kit is shipped with all 
parts, including punched chassis, resistors, 
condensers, coil, sockets, PM Speaker, 
hardware, etc. QjT^ Q^l 

And at a closeout price of only ▼ n '^^ 
XI82 less tubes and cabinet 

$3.25 



XI 83 Extra for matched set af 
six tubes for kit 



5 TUBE AC-DC SUPERHET KIT 

Five tube superheterodyne kit, A.C.-D.C. 
contains all components required to con- 
struct this latest design, highly sensitive 
superheterodyne broadcast receiver com- 
plete with black bakelite cabinet (ex- 
cludes wire and solder) Price $7.95 
Extra for a kit of 5 tubes (12AT6, I2BA6, 
I2BE6, 35WA, 50C5). Price $3.25. 

YOUR MONEY 
RETURNED IN FULL— 

1 If the New Regency Television Booster fails to 
nprove your television enjoyment! Bring your 
fpicture out of the snow and reduce interference) 

* Push-Pull Neutralized triode design assures 
I high gain without adding snow. 

* No external impedance matching devices 
^ required. 

* Inductive tuning assures same high-gain wide- 
band operation on all channels. 

* Single knob tuning control. 

* Underwriters approved with 90 day RMA 
\ guarantee. 

LOWEST Price — ONLY 



$19.11 



MODEL NFRD — RADIO NOISE FILTER 

If it doesn't work, send it back! 

We absolutely guarantee that our Model NFRD 
will eliminate all line noises when properly con- 
nected to rodios, television sets, short wave sets, 
motors, electric shavers, refrigerators, vibrators, 
oil burners, transmitters, and all other sources of 
interference. This unit will carry up ta 12 amperes 
or 1 'A KW of power and may be used right at the 
source of interference or at the radio. 
Small siie only 2'/ 2 "x I %"x4'/ 2 ". Very low price only 



Each 



$1.95 



A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 

Resonated at approximately 4500 cycles effectively 
reducing objectionable needle scratch without alter- 
ing the brilliancy of reproduction. 

Contains a Hl-Q SERIES resonated circuit. Tested 
by means of an audio oscillator and an oscilloscope 
to give 22 db attenuation with very low signal loss 
EASY TO ATTACH 
wires to clip on. Compact 0g 



Just two 
Price . . . 



THREE TUBE PHONO AMPLIFIER 

An assembled unit ready for installation using tone 
and volume control and six feet of rubber £2 

(Not including Tubei) 
With Complete Set of Tubes $3.95 

PHONO OSCILLATOR 

Wireless phono oscillator transmits recording for 
crystal pictf-ups or voice from carbon mike through 
radio without wires. Can also be used as an inter- 
comm by using P.M. speaker as mike. Q|- 

Price (excluding tubes) T$£m*jO 

With Complete Set of Tubes $3.95 



'Grab Bag Special, 10 pounds of Misc. Electronic J 
^ Material — Transformers Condensers, resister, 
re, etc. Price $1.95 ea. 



Satisfaction guaranteed on all merchandise 
All prices subject to change without notice. 

IRADIO DEALERS SUPPLY CO. 



154 Greenwich St. 



New York 6, N. Y. 



RADIO-ELECTRONICS for 



.com 



RAD E LCO 



Itook Reviews 



LIGHTNING 
ARRESTOR 



MODEL 
R-116 



IT'S THE LOWEST PRICE 
UNDERWRITERS' LISTED 
ARRESTOR ON THE MARKET 



ORDER FROM 
YOUR NEAREST 
PARTS JOBBER 



LIST PRICE 



90 



C 



AMPERITE 

Studio Microphones 
at P.A. Prices 



r Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 

"The ultimate in micro- 
phone quality," soys 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

• Snout right into the 
new Amperite Micro- 
phone—or stand 2 feet 
away— reproduction is 
always perfect. 

• Not affected by 
any climatic conditions. 

• Guaranteed to with- 
stand severe ''knocking 
around." 




RMG-200 dhms 
fl*HG-hri-irnp, 
List $42,00 



"Kontak" Mikes 
Model SKH, list $12.00 
|Model KKH, list $18.00 



561 RftGADWATr ■ HEW YQfliC \2, H. T. 
CdrKr-ifcr.- AlTvi A : C nrp .. Lld..iM King SfL W., furOn!*! 
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ULTRAHIGH FREQUENCY ENGI- 
NEERING, by Thomas L. Martin, Jr 
Published by Prentice-Hall, Inc., 70 
Fifth Ave., New York N. Y. 5'/ 2 x 8 '4 
inches, 456 pages, Price $8.00. 

This text is intended for senior col- 
lege students, but will be understood 
by technicians who know algebra and 
calculus. There are separate chapters 
on wave-shaping, trigger circuits, wave- 
guides, klystrons, and magnetrons. The 
subjects are presented logically and 
clearly. 

The author has a flair for bringing 
out less obvious facts. Often he ap- 
proaches his subject from more than 
one viewpoint, to the advantage of the 
reader. 

Unfortunately, symbol co-ordination 
is lacking in a number of places. For 
example, R t and R T are used inter- 
changeably in one discussion. An equa- 
tion refers to e 0 but the corresponding 
diagram shows e^. The symbol r is used 
in several places to represent the volt- 
age of a capacitor. Capacitor polarity is 
shown indiscriminately. These are minor 
errors but they may slow up the reader 
who likes to follow through solidly. 

ELECTRONICS, by Jacob Millman, 
Ph.D. and Samuel Seely, Ph.D. Second 
Edition. Published by McGraw-Hill Book 
Co., Inc., 330 West 42 St., New York, 
N. Y. 6 x 9 inches. 598 pages. Price $7.25. 

This is the new edition of a well- 
known text. Much of the material has 
been clarified and modernized. Knowl- 
edge of calculus is assumed, but physi- 
cal explanations are given throughout. 

The book begins with analysis of the 
path and motion of an electron in a 
field. This leads to oscilloscopes, magne- 
trons, cyclotrons and betatrons. Next 
follows the behavior of electrons in 
metals, for an understanding of semi- 
conductors, contact potential, cathodes, 
and similar subjects. There are several 
chapters on electrons in gases. Tech- 
nicians will find this section interesting 
because it deals with characteristics of 
thyratrons, ignitrons, fluorescent lamps, 
mercury vapor and similar types. 

Problems and references are given at 
the end of chapters. 



WIRELESS SERVICING MANUAL 
(Eighth Edition) by W. T. Cocking. 
Published for Wireless World by Iliffe 
& Sons, Ltd., Dorset House, Stamford 
Street, London S.E. 1, England. 4V 4 x 7 
inches, 296 pages. Price 12s. 6d. 

This manual has aided service tech- 
nicians since 1936. This latest edition 
covers modem servicing of AM re- 
ceivers, broadcast and short wave. 
There is also an introduction to TV 
servicing. The author shows how to lo- 
cate and cure various troubles in ampli- 
fiers, converters, a.f.c. and other cir- 
cuits. Motorboating, instability, hum, 
whistles and distortion are discussed. 
Much space is devoted to capacitor 
ganging in t.r.f. and superhet receivers. 
Some information is also given on 
meters, oscilloscopes, signal generators 
and tube testers. 

In spite of space limitations the man- 
ual contains clear and useful informa- 
tion. The appendix has wire tables, 
formulas, and color codes. — IQ 
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* CASH IN ON m 

FRINGE AREA SALES 

with the sensational 




DAVIS 

SUPER RHOMBIC 

ANTENNA 

Eliminates ghosts! 
^ Eliminates costly stacked arrays! 

Gives all-channel coverage with 

gain of over 1 2 DB! 
Features exclusive 15-degree tilt 
to take advantage of horizontal 
wave lengths. 

^ Extensively lab and field tested. 
Constructed with aluminum alloy 
elements that out-perform cop- 
per wire rhombics. 
^ Space tapered elements construc- 
tion gives automatic match to all 
commonly used lead-ins without 
matching transformer. 
0. Super-sensitive 12-degree directiv- 
ity for maximum distance (DX) 
reception and ghost elimination. 
0> Pre-assembled, lightweight con- 
struction cuts installation time to 
minutes! 



1-2 



TO: DAVIS ELECTRONICS 

3047 W. Olympic Blvd., Los Angeles 6, California 

Sir: Rush information to me as checked below: 

□ Send free technical data on Super Rhombic 
Anfenna. 

□ Send name and address of nearest jobber. 
Name . 



Street- 



ity 



State 



A 



triVTvi 



JANUARY 2-31 



JANUARY 
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TV Service 
Profits' 




PRACTICAL 
TELEVISION 

SERVICING 

By J. R. JOHNSON and J. H. NEWITT 

375 pages, 230 illustrations, $4.00 

Good training for television service doesn't need 
to cost you a lot of money! This great book at only 
$4.00 is a complete guide that tells you step by step 
just what to do, what mistakes to avoid, what tools, 
parts and equipment to use — in shott. how to handle 
every phase of television receiver sen-icing promptly, 
efficiently and profitably. 



LEARN FAST! 



LEARN RIGHT! 



The authors of PRACTICAL TELEVISION SLR- 
VIC1NG actually operated a TV service shop to get 
the specific, how-to-do-it information they now pass 
along to you in easily understood form. In addition 
to a clear explanation of how television work differs 
trom radio, they show exactly how to perform all 
operations in trouble-shooting, diagnosing and rem- 
edying television troubles. No needless theory! They 
show you exactly how to do the ivork ! 

CHOCK FULL OF HELPFUL CASE 
HISTORIES AND SERVICE HINTS 

Dozens of actual TV servicing case histories and 
service hints make the book literally worth its weight 
in gold. 

Subjects include: TV System Fundamentals: RF. 
I F and Detector Sections; Video Amplifiers: Cathode 
Ray Tuber, Synchronizing and Sweep Circuits: Power 
Supplies; Antenna & Ware Propagation: TV Receiver 
Installation: Test Equipment and Alignment: Wiring 
and Repair Techniques; Color Television: Receiver 
Layout Diagrams — and dozens more. In addition there 
are countless tips on such things as getting better 
hinge area reception; improving picture linearity: 
checking video response with a square wave; getting 
Mgnals over a mountain and numerous others. Send 
coupon today for 10 -day examination. 

READ IT 10 DAYS... at our risk! 

I Dept. RE-12, RINEHART BOOKS. Inc.. J 
l Technical Division, 

I ;32 Madison Avenue, New York 16, N. Y. | 

Send PRACTICAL TELEVISION SERVICING J 

l lor i o-DAY FREE EXAMINATION. If book | 

I is O.K. I will then promptly remit $4.00 in lull , 

l payment, li not, I will return book postpaid in , 

i yood condition and owe von nothing. x 

i i 

[Name [ 

| Address ] 

1 City. Zone, State 

i Employers' Name & Address.. J 

J Price outside U.S.A., $4.50 — cash only. Money J 
back in 10 days if you return book. 



RADIO SCHOOL 
DIRECTORY 



F.C.C. COMMERCIAL 
RADIO OPERATORS LICENSE 



A wonderful future is vours with an F.C.C. commer- 
cial radio telephone or telegraph operators license, 
leading to top-salaried jobs in aviation, broadcasting, 
transportation and Civil Service. Sensational new 
simplified HOME STUUY course teaches you In the 
shortest possible time at lowest possible cost. SO 
OTHER COURSE LIKE IT! Proven valuable during 
World War II in speedily training thousands of men, 
eliminates tedious schooling, exam, papers, wndine 
through books. Each page of text directly related to 
official F.C.C. exam, questions, thus assuring you of 
all theory requirements. 

The entire up-to-date course, nothing else to buy, con- 
taining 230 pages of complete material, diagrams, etc., 
vours for only $9.95. Rend chock or money order: or 
pay postman $0.05 upon receipt, plus C.O.D. charges. 
Complete satisfaction or money refunded within ten days. 

STREAMLINED SELF STUDY COURSES 

509 Sth Ave. Dept. A New York. N. Y. 




AUDIO (SQUNDf ENGINEERING COURSE 
HOME KTUDV TlfUNMfl 

Ptcbflrfr tfQii refill in four [pare filTla for □ ElG 
f AT JOB ai an AUDIO ENGINEER. Practical, 
KaijvlO-vndfrri-raid rfssom, wrlHin by Malton-fiH if 
rcc-OQnrud A*idia Engineer] and £d-jC(i1o r s. 
Prepare for a SUCCESSFUL CAREER In tfld TEL- 
EVISION. RADIO. DISC AND TAPE RECORD- 
ING, ELECrftQNiCS AND MOTION PICTURE 

i N D UST E i [?■ 

Training will not illerfcFE w^h prmtmnr nrrtpl&y- 
rtiflAl. 

EARN WHILf YOU LEARN 
WRITE FOR COMPLETE DETAILS— TOD AT 
I, M. Klflfcaer, D Sc^rt D. 

HOLLYWOOD TECHNICAL INSTITUTE 
5JW CrjhneHge E««lavard 



TELEVISION 

Big demand for graduates 

B.S. degree in 27 mo. in radio including TV engirteer- 
jnp—VHF, UHF, AM and FM. New TV lab. Over 
$100,000 worth of equipment. Also new modern 
physics lab. Intense specialized course includes 
strong basis in mathematics, advanced design In 
radio and in TV. 

Hundreds of young men each year are earning engi- 
neering degrees in this recognized institution. Start 
any quarter. Many earn a major part of expenses in 
this industrial center. Low tuition. Competent in- 
struction. Thorough, intense, practical program. 
Also B.S. degree in 27 mo. in Aeronautical, Chemi- 
cal, Civil, Electrical and Mechanical Engineering. 
Approved for veterans. Enter March, June, Sept. and 
Dec. Send for free catalog. ENROLL NOW 

INDIANA TECHNICAL COLLEGE 

1712 E. Washington Blvd., Fort Wayne 2, Indiana 



(Vf RADIO ENGINEERING 

— Television — Broadcast 

Police Radio, Marine Radio, Radio Servicing, Avia- 
tion Radio and Ultra High mobile applications. 
Thorough training in all branches of Radio and Elec- 
tronics. Modern laboratories and equipment. Old es- 
tablished school. Ample housing facilities. 7 acre 
campus. Small classes, enrollments limited. Our 
graduates are in demand. Write for catalog. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 

Dept. C VALPARAISO, I INDIANA 



B. S. DEGREE IN 27 MONTHS 



Complete Radio Engineering course incj. Telev., 
UHF and F.M. BS Degree Courses also in Mech 
Civil Elect. Chem. and Aero Eng.; Bus. Adm.. Acct. 
Extensive campus, modern buildings, well equipped 
labs Low cost. Prep, courses. Personalized instruc- 
tion.' Heavy demand for graduates Placement serv- 
ice. Founded in 1884. Prepare now for the civil and 
military opportunities ahead, Enter Jon., March, 
June, Sept. Write for Catalog. 

TP INSTATE COLLEGE 

2412 COLLEGE AVE. ANGOLA', INDIANA 



iiliiliiiiii M* *** i r****JJM 

RADIO COURSES 

• RADIO OPERATING • CODE 

• RADIO SERVICING • ELECTRONICS 
• F.M. TELEVISION 

Preparation tor Civilian, Maritime, Army and 
Navy license requirements. 

Write tor Catalog TE 



TRADE &1ECH. 
SCHOOL 




1 
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ATTENTION... 

A NEW department of the DON MARTIN SCHOOL 
OP RADIO AND TELEVISION ARTS AND 
SCIENCES ... for instruction and training In— 
TELEVISION Incorporating: 

Production: Writing, Directing. Producing. Acting. 
Staging, Lighting. 

Engineering: Transmission. Receiving. Camera and 
Studio, Operation. Theory of Video. 
Pickup and Reproduction. 

Approved foe veterans. 

THE DON MARTIN SCHOOL OF RADIO 
AND TELEVISION ARTS AND SCIENCES 

1655 No. Cherokee, Hollywood 28. Calif. HU. 23281. 



RADIO 
COURSES 

Preparatory Mathematics, Serv- 
ice, Broadcast, Television, Ma- 
rine Operating, Aeronautical, 
Frequency Modulation, Radar. 
Classes now forming for the 

Mid-Year term beginning Feb. I. 1952 
Entrance exam. Jan. 21. 1952 
Veterans. Literature. 

COMMERCIAL RADIO INSTITUTE 

(Pounded 1920) 
38 West Biddle Street. Baltimore I, Md L 1 



— + COMPUTING 
MACHINERY 
COURSES 

(Math and other subjects) 
Guided study for the beginner or advanced stu- 
dent with 100% cooperation from the instructor 
wHen needed. Write us for complete information 
on our courses. Cost, $9 to $35. 

EDMUND C. BERKELEY AND ASSOCIATES 

MAKERS OF SIMON AND SQUEE 
Small Electric Robots 
36 West 11 Street. Rl, New York 11. N. Y. 




RADIO and TELEVISION 
> ELECTRONICS 

Thorough Training For Men 
and Women in All Technical Phases 
New Classes (Dai, & Eve.) Start NOVEMBER 30. 1951 
FREE PLACEMENT SERVICE FOR GRADUATES 
For Free Catalog Write Dept. RC-52 

RCA INSTITUTES, Inc. 

A Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK 14. N. V. 



RADIO- ELECTRONICS * o 
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SCIENCE FICTION 

- at its best/ 




By HUGO GERNSBACK 

Father of Modern Science Fiction 

Dr. Lee de Forest calls RALPH 124C 41 + 
the greatest science fiction novel 
in two generations 

Originally written in 1911, it 
predicted in accurate detail — 

• Radar 

• Television 

• Wire recording 

• Learning while you sleep 

• Blood transfusions 

• Many other developments which 
have become part of every day 
living 

One of the most amazing books ever writ- 
ten — a slam-bang adventure story of the year 
2660 — but much more than just another ac- 
tion story! The plot is interwoven with the 
most startlingly accurate scientific prophecies 
ever described in a single book — not fantasy 
or flights of imagination, but the logical pro- 
jection * of established scientific facts! Many 
of the things predicted, scoffed at in 1911 when 
the book was written, have become necessities 
today. Many others will surely become fact 
in the years to come. 

WRITTEN FOR RADIO-TV MEN 

Hugo Gernsback originally wrote RALPH 
124C 41+ as a serial in the world's first radio 
magazine. At the time it served as an in- 
spiration for many young men who have be- 
come top engineers and scientists in electronics 
today. Now when science novels have gained 
a new popularity, RALPH 124C 41+, in this 
new second edition, is regarded as the classic 
in the field. No one interested in electronics, 
no true science-fiction fan can afford to miss it. 
THE SUPPLY IS LIMITED. Order your 
copy today — only $2.50 postpaid. 



MAIL THIS COUPON TODAY 



RADIO PUBLICATIONS 

25 West Broadway, New York 7, N. Y. 

Gentlemen: 

Send me a copy of RALPH 124C 41, postpaid, 
at once. My remrtance of $2.50 is enclosed, 

NAME 

STREET 

CITY ZONE. ...STATE.. .. 



JANUARY, I 952 



I RADIO COMMUNICATION AT U.H.F., 
by John Thomson. Published by John 
Wiley & Sons, Inc., New York, N. Y. 
51/4 x 8 1/2 inches, 203 pages. Price $5.50. 

This book is definitely not for the 
I radio beginner or the practical service 
technician. It deals with more advanced 
concepts of u.h.f. circuits and tubes. 
The material is unusually concise. Little 
space is wasted on details or informa- 
tion which an experienced engineer may 
himself possess or derive. The language 
is largely mathematical. Informative 
charts and tables are included. 

The text is based on the postwar 
experience of the author and his asso- 
ciates. Among the chapters are: travel- 
i ing wave tubes, magnetrons, noise, mix- 
ers and oscillators, control by molecular 
absorption, and frequency control. 



ROCKETS, MISSILES, AND SPACE 
TRAVEL, by Willy Ley. Published by 
The Viking Press, 18 East 48th Street, 
| New York. N. Y. 6 x 8Vi inches, 436 
pages. Price $5.95. 

Here is a documented, exciting ac- 

, count of the history of rockets from 
their early use as weapons of war to 
the more intriguing prospective appli- 
cations in space travel. The gradual 
evolution of the space rocket is covered 
in considerable detail. The question of 
space travel is not one of derring-do, 
but rather of mathematical travail. 
Space travel, when it comes, must be 
based on taking advantage of well- 
established natural laws. The problems 
of space travel may be reduced through 
the use of multiple-step rockets and 
space terminals, both are discussed. 

For rocket enthusiasts the primary 
concern is space travel itself. The as- 
sumption is made that existing methods 
of communication and space navigation 

I by radar would be satisfactory, hence 
present no insoluble difficulties. The 
author does discuss these topics very 
briefly and passes along the novel idea 
of having a system of three space 
stations, revolving around the earth 
for world-wide radio and TV coverage. 

Based on the author's many years of 
experience with rocket theory and ex- 

| periment, on the surface more fantastic 
yet ultimately more believable than 
science fiction, Willy Ley's very authen- 
tic book props up the old cliche about 

< truth being stranger than fiction. — MC 




MODEL 106 

Vacuum Tube Voltmeter 
/check these features 

Specially designed for field alignment of television and 
radio sets. Uses dual triode balanced bridge circuit. All 
functions and ranges completely electronic -meter :anno{ 
burn out. Zero center position for FM discriminator align- 
ment. Uses 1% precision resistors for voltage multipliers. 
5 DB ranges. Full scale deflection of IV2 volts for both 
AC-DC volts. Measures resistance in 5 ranges from .2 ohm 
to 1000 megs. 1 Meg isolating resistor in probe. 

SPECIFICATIONS 

DC VOLTAGE: Input resistance 16.5 megs or 1% megohms 
per volt. Ranges: 0 to 1.5, 10, 100, 300, 1000 up to 30,000 
volts (with accessory probe.) 

AC VOLTAGE: Input resistance 2 megohms. Ranges 0 to 10, 
100, 300, 1000. Frequency response flat from: 25-100,000 
cycles. 

OHMS: 1000- 10,000- 100,000- 10 megohms, 1000 
megohms. Compact, portable bakelite case measures 4W 
x 5V4" x 2%". 

MODEL 106 $35.90 

In Kit form $23.90 

MODEL HVP 30,000 Volt Probe 'or Model 1 06 . ... $8.75 

Write DeptREl for latest FREE Catalog and Jobber Discou >tt 



13 H I K Measurements Corp . 

^J^J^Pj ||P 210 LlMIt* SI . Hi* fl* If. H. T. 

;,sr.rrl Pill JM W l*** 5.- h i t 



DESIGN, CONSTRUCTION AND 
OPERATING PRINCIPLES OF ELEC- 
TROMAGNETS FOR ATTRACTING 
COPPER, ALUMINUM AND OTHER 
NONFERROUS METALS, by Leonard 
R. Crow. Published by Scientific Book 
Publishing Co., Vincennes, Indiana. 5 f /j 
x 8 1 2 inches, 38 pages. Price $1.00 pa- 
per binding, $1.25 cloth binding. 

This educational booklet, which 
should interest experimenters and stu- 
dents, uses text, photographs, and 
diagrams in a study of practical 
magnetism. Step-by-step, the subject 
matter progresses from ordinary mag- 
nets to a special unit which attracts 
nonferrous metals. The special electro- 
magnet operates on the same principle 
as that of a shaded-pole motor. 



BATTERY RECORDER 



WALKIE-RECDRDALL 

Continuous, permanent, 
at onl> 5c per hr. In: 
hack. Picks up sound 



I ecu 
walk in?. 



dictation. 2-^ 



8 lb. miniature BATTERY 
RECORDER-PLAYBACK 

accurate, indexed recording 
tantanenus. permanent play- 
10 ft. Records confer- 



phone & sales talks 
Records 

Write f 



ed 



MILES REPRODUCER CO.. INC 



B17 E^O^C-y. 1 AT' | 



KLW VOf?K 3.N.T. 



AflDthtir GuTi I driving lnhh«r 1 

EASTERN RADIO CORP. 

1DS5 MfdH AVf CUfJOU. PL A. 
J h fcpi <yJI I J 

U.fj &M LlCG ad en ftigy ffyl 
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V D A Buy! 




NEW THRIFT-LITE 
LIFETIME PHOTO-FLASH 

Not a kit. Incl Pwr pck, Life jrtd Lamp, 
Rflctr & 15' cord 1/1000 Sec flash every 
7 sec. True rlavlite color. Usable all cam- 
eras oper 1 1 5 VAC w/llie Type AC40.S4l.98 
Complete Outfit for AC & Battery opr. Incl 
AC40&BP25 portopak A: all acessrs for 

KODAK & COMPUR Shutters S69.95 

Write for Complete '•THRIFTL1TE" l>ala 
Boosterpacks, Ext lites. Units for Focal 
plane shutters & accessories. 

WE BUY, SELL & SWAP 



TAB "SUN-FLASH" LAMPS 







WSec. 




No. 


Replaces 


Max. 


Each 


Ulll 


CE FT 1 1 4 


.1 00 


S 9.98 


No. 1 


AMGL05804X 


loo 


10.98 


23.ST 


GE FT210 


200 


10.98 


B3GT 


GE FT403 


500 


16.98 


VA 


SYLV. 4.130 


200 


1 1.98 


23 MT 


FT2I 4 


2."iO 


10.98 


22ST 


FT 1 1 0 


200 


10.98 




FT 503 


5000 


54.98 


R4340 FLASH TUBE— Tab 


Special . . 


.536.00 


X-400 AIR 


CORPS LAMP 




$14.98 



"WILLIAMSON" 10W HI-FI KIT" 

10 to 20000 cvcles with Ease! Internationally Famous; 
For HiFi enthusiasts. Incl Pwr supply, RCA Chassis, 
l.ess Pre- Amp & outpt xfmr. Pre-selected parts: 

Balanced resists pwr supply & 5 tubes S29.95 

W'mson PreAmp Kit & Tone boost Amplifier, chassis. 

Diirts, pwr supplv and 5 tubes $34.95 

SUPER Wide-Range HiFi TRlODE lOW KIT 
lO to 20000 cycles, 6B4G*s Max Harmonic Distortion 
V^/a^c at full outpt & only 1/2% at 5W outpt. In- 
cludes Bass & Treble tube boost and Tone ckls 4 Pre- 
Amp G.E. pickup 5 dual & 2 outpt (7) tubes. Parts, 
RCA chassis & info., less outpt xformer . . ... .$29.95 

UTC Hi-Fi Outpt Xfmr for P.P. 2A3. 6B4. 6A5 & 01-6. 
Csd cap SOW; Sec 5 taps 2V2 to 250 ohms. . . 6.98 

GE Keluc Cartridge perm, needle 

GE Dual Reluc Cartridge HPX 050 7.29 

GE Reluc Cartridge RPX040 or 041 .l it 

GE S1201D Hi-Fi Hvv dty 12" PM Spkr 18.98 
Sensational 10" HiFiSpkr Ideal 10 Watt Home Size. 
Cont-ontric, Separate Driver Woofer & Horn I'river 

Tweeter-30 to 16000 cps Range 18 „2 

Electro Voice EV 1 OH dual twilt Cart 39» 

Extra dual needle for twilt Cart -ix 

"LP" Anti-Static fluid good 1 000 plays . . . ■ .^3 



SNOOPERSCOPE 

Image-Converter Tube Hi Sensitivity simplified design 
2" dia: Willemite screen— Resolution up to J50 lines/ 
in. Complete data & tube. 

SPFCIAI Each $4.98; 2 for $9.49 

RADIOACTIVE MARKERS U/2" Ol); 5 for. ■ - ■ ■ -2S 
Dl AG CUTTERS t>i' 2 " Hvy dty Eng. Shftd steel . , . 1.69 
1N34 xlals @ $.69; lNfiS xtals <f» 1.95 

fi.Ifi (di $1 or 12 for $10; 6 X4 @ $.49 or 12 for_^5 



TRANSFORMERS 

1 15 V 6O Cyc Input 
TV & CR Pwr Xfmr for 7" to 20" Tubes 
to 20KV (W/Muadrupler ckt). ALL Tubes, 
wndgs dlvrng; 300 VDC/27 5Ma Full-W 
10. 3A, 5.4V/8A. 2.5V/3A Hypersil C01 

2500V for' CRT,' '6.3V/.6A,' 2.5V/ 



M VOLTS 
I. & FIL 
;■, 6.4W 
Oil ' 



$7.98 

75A Csd Ken- 

$7.98 

14O0vct/9Oma 6 3v/3A v / II sld . . SS 98 
1320V & 375VCT/110ma, 5V/3A, 2.5V/3.2,>A. b.A*/ 

2.75A H'Sld. H.VinslUl ■ • ■ • • * 9 * 98 

1000vct/150ma, 30llv Bias 6.3/5a. 5v/Ja. 2x6. .3v/ 

.65a. 6.3/1. 25a H'sid ■ • - ■ • S4 - 98 . 

1000vct/45ma, 795vct/80ma & 360 vct/55ma. 3xov/ 
3a, 6.3vet/la, 6.3vct/.3a Csd, HiVinsul. USN, can be 

used 2X Rating Hypersil Core $4.98 

900v/35ma, 2x2.5v/2a, Xeellent 1800 \* Dblr two 

2x2 fil. wndgs, H'Sld HVins . . . . .... . . . -S^; 98 

840vct/110ma & 530vct/21ma, 2x5v/3A. h.Jv'U, 

6.3v/.3ACsdHvVins Raytheon s5„S 

700vct/125ma. 6.3vct/4A, 5v/3A 

570V/150ma 5v/3a. I2v/4a, H'sld ...$4.49 

420vct/90ma, 6.3v/1.9a w/inpts H- 1 2-24- 1 I 5v<lc & 

115 230vac. $1.98; 2 for $3.49 

FILAMENT TRANSFORMERS 

6.3vct/4A ( K ud R.olIlU'Sld HiVins *?-§ 9 

6.3v/2A. $1.39: 6.3v/.6A HVins 

2.5v/2A, 79c; 7.5vct/12A Hvins 15KV. 

12.6vct/1.25A, $1.98; 24v/2a csd 

PLATE TRANSFORMERS 

7500V or 150O0 VDbir/35ma S1 ? ?f 

3000V/10ma. Csd HiVinsul...... 8 -95 

WRITE IN YOUR REQUIREMENTS 



.$1.98 
$10-98 
. $1.98 



NEW TV COMPONENTS 

lliV Horiz & Deft Output Xformer Sim RCA 

211T5 for 15-16" Picture Tubes $1.* 

Width Control Sim 201K4 ■• 

UTC 86662 VBOXfmr H'Sld 1 < 

HiV Cndsr 5O0mmf 15KV 

.IEFFERS Condsr 5O0mmf/2OKV j 

Ion Trap Pemi Magnet type ■ 

12 or 121/2" Tube Picture Frame Mask ■ 

WE STOCK TV TUBES 
COMPLETE YOUR INVENTORY AT GREAT SAVING 
TELL US YOUR NEEDS. 



FULL WAVE BRIDGE RECTIFIERS 



18VAC INPUT 
2 Amps. . . . $2.40 
4 Amps. . . . 3.85 
0 Amps. ... 5.49 
36VAC INPUT 
1 Amps. . . $2.75 
Amps. . . . 3.75 
Amps. . . . 3.75 
^Vl,--- " 4 Amps. . . . 7.00 
We specialize in Rectifiers & Pow 
specifications. Immediate deliverie 



14VDC OUTPUT 

8 Amps. . . S5.( 
1 2 Amps. . . 7.! 
24 Amps. . . 14. ( 
28VDC OUTPUT 
8 Amps. . . $9.« 
12 Amps. . . 14. ( 
24 Amps. . . 27. ( 



Supplies to 



RHEOSTATS 

6-Ohm 25W standard hrand Model l.H $1.98 

15 Ohm 25W Ward Leonard w/Knob 1.98 

IOO Ohm 50W standard brand Model K 2.25 

300 Ohm 200W standard brand Model P 5.49 

500 Ohm 25W Screw Driver Shaft $.79; 3 for. . 2.00 
1500 or 5000 Ohm 25W Screw Driver $.79; 3 for 2.00 
250 Ohm 25W Hard w irk Hindle $1.39; 4 lor. . . 5.00 



SELSYNS 

2J1G1 GE As Is. No Returns 

2J1H1 GE Selsyns 

2J1F3 GE 115V/400Cy. Brand New. 

C78248 Svnchm Trans. 115V/60Cy 

C78259 Kvnchro DifT. 115V /60Cy 

C-69405-2" Svnc Trans Type 1-1. Brand Ne 
Synchro Repeater 115V /60Cy. Type 11-4 
New ® $13.95 



2 for $0.49 
2 for 6.98 
. .ea. 9.75 
2 for 18.00 
2 for 18. OO 
w.Gii. 27.50 

Brand 
2 for 25.00 




866A KIT and XFORMER 

2 Tubes, SckLfi, xmfr 1 1 5v OOcyc Tnpt, 
outpt 2.5vct/10a/10Kvins $6.98 

DIODE PR08E TUBE! 

Unexcelled for NO-LOSS U H F Testing. 
_ Ultra-Sensitive Sub-Miniature — Envelope 
App. lV4"x 3 /s". Element & Probe at Tip. 
Low Pwr. Htr. BRAND NEW w/Data. 

VR92 25c; 5 for $1 

$5 Min. 2r, f /r Dep. F.O.Ii. Al t'. 
Prices Subject to Vfunuie. 
Dept. IRE, 6 Church Street 
New York 6, N. Y.. U. S. A. 
Cor. Church & Liberty Sts. 
Room 200. Phone Worth 2-7230 
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Berkeley & Associates, Edrr 
Commercial Radio Institute 
Hollywood Technical Institute 
Indiana Technical College 
Martin School, Don 
RCA Institutes, Inc. 
Streamlined Self-Study Courses 
Tri-State College 
Valparaiso Technical Institute 
YMCA Trade & Tech. Schools 
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Transvision, Inc 146 

Triplett Electrical Instrument Co 89 

Tung-Sol Electric Co £4 

Turner Company lO 

United Catalog Publishers 139 

Vee-D-X 91 

Ward Products 81 

Weller Electric Corp 126 

Wells & Winegard 117 

Wexco, inc 153 

Wholesale Radio Parts Co., Inc 84 

Wincharger Corporation 151 

Workshop Associates 100 

Radio-Electronics does not assume responsibility 
for any errors appearing in above index. 



QUALITY, TESTED TUBES 

New and guaranteed In stock now; many others not 
listed— complete line of receiving tubes at low prices. 
Submit your requirements on any types for our quota- 
tion. Call us on WESTINGHOUSE & other types of 
Industrial & Special-purpose Tubes. 



0A2 . . . 


.SI. 00 


6BQ6GT 


0B2 ... 


. 1.10 


6C4 . . . 


0Z4A . . 


. .65 


6C8G . 


1A7GT 


. 1.05 


6CB6 . 


1B3GT . 


. .85 


6CD6G 


1N21 .. 


. .80 


6F7 ... 


1N21B . 


. 3.50 


6F8G . . 


1N23 . 


. 1.45 


6H6 ... 


1N23A 


. 2.50 


6J5GT . 


1N23B . 


. 3.75 


6J6 ... 


1N34 . 


. .68 


6J7 ... 


1R5 . . . 


. .65 


6K6GT . 


1U4 ... 


. .65 


6K7 ... 


2B7 ... 


. .75 


6K8 ... 


3A4 . . . 


. .85 


6L7 ... 


3A5 ... 


. 1.10 


6R8 ... 


3D6 ... 


. .50 


6SA7. . 


3Q4 . . 


. .55 


6SF5 .. 


3S4 ... 


. .90 


6SG7 . 


5FP7 . . 


. 1.95 


6SH7 . 


5U4G . . 


.59 


6SK7GT 


5V4G 


. 1.05 


6SL7GT 


5X4G 


.85 


6SN7GT 


5Z3 . . . 


*. .95 


6SQ7 . 


6AC7 . 


. .98 


6T8 ... 


6AG5 . 


. .85 


6U4GT 


6AH6 


. 1.50 


6V6GT . 


6AJ5 . 


. 1.95 


6V6M . 


6AK5 . 


. 1.25 


6W4GT 


6AK6 


. 1.30 


6X4 ... 


6AL5 . 


. .55 


6X5GT 


6AU6 


. .65 


6Y6G . 


6AV6 


. .55 


7H7 . . 


6B4G 


. 1.25 


12A6 . . 


6BA6 . 


. .70 


12C8 .. 


6BE6 . 


. .70 


12AX7 . 


6BG6G 


. 1.20 


12AU7 



$ .90 


12AV6 .$ .55 


.65 


12AY7 


3.00 


.70 


12BA6 


.70 


.85 


12BA7 . . 


.90 


1.75 


12BE6 .. 


.70 


.98 


12BH7 . . 


1.00 


.98 


12.SH7 


.95 


.75 


12SJ7 .. 


.75 


.55 


12SK7 .. 


.75 


1.10 


12SL7 .. 


.75 


.95 


12SQ7 .. 


.75 


.79 


25BQ6GT 


.98 


.75 


25L6GT . 


.65 


.80 


35C5 ... 


.60 


.98 


35Z5GT . 


.55 


.90 


50C5 ... 


.60 


.75 


50UGT . 


.60 


.85 


80 


.60 


.98 


304TL . . 


11.50 


.70 


304TH . . 


11.50 


.75 


717A . . . 


.98 


.75 


807 


1.65 


. .70 


813 .... 


7.75 


. .75 


866A . . . 


1.50 


1.25 


872A . . 


2.25 


.80 


955 


.45 


.60 


956 


.37 


1.50 


1616 ... 


.75 


.50 


1624 . . . 


1.40 


. .45 


1625 ... 


.40 


.45 


1626 . . . 


.40 


.75 


1629 ... 


.30 


.80 
.75 


5686 . . . 


3.95 


5910 . . . 


.75 


9004 .. 


.44 


. .85 


9005 ... 


1.50 


. 1.00 


9006 . . 


.44 


. .75 


VR105 . 


1.25 



Carter, 6 V. Dynamotors, in original cartons. 
Brand new — 400 VDC @ 375 ma 

List Price $71 .40— Special $28.00 

• TV "CHEATER" CORD — 6 Ft. 
Complete — U.L. App'd. 
Reg. Net 59< — Special 39< 

ART-I— 75 Meter Deluxe Mobile Am XMTR — 
Complete — NEW @ $25.00 
ART-II Complete, Ultra Compact XMTR- 
RCVR — Write For Details 



• SPECO SIGNAL— TRACER KIT 

Complete with 3 tubes, steel case, all 
parts, cabinet, easy instructions, less bat- 
teries only $9.45 



300 ohm quality twinlead — Pure Poly. — 
55 go. — #20 wire^ — all tinned strandr — 
1,000 ft. roll $20.00 



• RG 59/U— 73 OHM. CO-AX. 
CABLE $55.00/M FT. 



ELECTROLYTIC CONDENSERS 
All Guaranteed Fresh Stock 



20N2U— 1 r>o v. 
40x40— 150 V. . . . 
50x30—150 V. . . , 
50x50 — I 50 V. 
40x40x20—1 rvo V. 
50x30x20— 1 50 V. 
50x50—150 V. 

(200-25 V.) . . 
8—450 V 



ea. lots of 10 


lots of 


SO. 39 


S3.70 


S34.95 


.45 


4.30 


39.95 


.45 


4.30 


39.95 


.49 


4.50 


41.95 


.69 


6.70 


5*V95 


.69 


e.70 


59.95 


.79 


7.70 


69 95 


.39 


3.69 


32.50 



• PM SPEAKERS— NEW. BOXED 



3". . 
4". . 
5". . 
6". . 
12". . 



.1.60 
.1.65 
.1.75 
.1.89 

.5.95 (RCA) 



Imported English 
HI-FI Speakers 

5" 2.15 

6" 3.50 

8" 4.50 

10" 5.50 



Pri: 110 V, 
Sec: 18, 24, 



NEW, SELENIUM RECTIFIERS, TRANSFORMERS 

and 36 volts. \ 2 4 amps.33.75 
Designed for bridge or center-tap use. These 
transformers are not surplus, but are made to 
our specs by a leading m'fr. 

• 110V. pri. — 36V. 50 amp secondary XFMR. . 
Special. . .$39.95 

• MO V. Selenium Rectifier Specials 

Vi wave 65 ma only 59*! ea. 

Vi wove 450 ma only $1.65 e a. 

SELENIUM RECTIFIERS— FuLL-WflVE 8Ri0SE types 

Current 
(cont.) 

1 Amp. 

2 Amps. 
4 Amps. 
6 Amps. 

10 Amps. 
12 Amps. 
20 Amps. 
24 Amps. 
30 Amps. 
36 Amps. 



18/14 


36 /28 


54 /40 


Volt* 


Volts 


Volts 




SI. 98 




S2.*40 


3.75 


$6.95 


3.85 


7.00 


9.00 


5.65 


9.00 




6.95 


10.95 




7. SO 


14. OO 




13.25 


20.50 




14.00 


26.00 




19. 0O 


30.00 




25.50 


35.00 





our Ftecttfiers are 
manufacture specia 
suppl ies to youi 



arantood one yeai 
I types of rectifiers and recti- 
specs - 



BAST DELIVERY. 




136 Liberty Street, N. Y, 6, N. Y. REctor 2-2563 

Terms: 25% with order, balance C.O.D. — Send a few cents 
for postage — All merchandise guaranteed. f:01B. N.Y.C. 
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TAB 



Book Reviews 



THE 




/*audio amplifier 
ALL TRIODES 



Distortion dud in termod ul a- ^ \ 

tion extremely low — |— — ^— — J 
Wide frequency range, flat from V / 
20 to 20,000 cycles within .5 db ---f \ 
Attractive remote-control pre-amplifier 
Compensation for various inputs; Phono, 
Tuner, Television or Microphone 
Exclusive BROOK circuits and transformers 

1le£< rf^^^lwt primarily 

* LISTENING 
PERFORMANCE 

heretofore not achieved 




Write for free Technical Bulletin, detailed Distortion 
Analysis & booklet 'SeOn ^atc*^". Dept. EA-2 



BROOK ELECTRONICS, INC. 

34 PeHAWT PLACE, ELIZABETH 1, IM.J. 



14 Ram 



Exact Replacement: 



You need onty 14 Ram parts 
to cover over 94% of TV sets 
now in the country— because 
Ram specifications are 
identical to those of the 
original parts! 




Flybacks 




rover 94! 



• Performance-Proved: 



.Of 



Ram makes transformers, yokes, and coils 
for such leading TV set manufacturers as 
DuMont, CBS-Columbia, Olympic, Tele-Tone. 
Majestic, Fada, Silvertone. Starrett, Regal, 
DeWald, etc.-surpasses their ei/ery 
laboratory, production and field test! 

acement 



# Lowest-Priced: 

for highest 
profits for you. 




SIMPLIFY your 
TV parts stock 
with Ram's complete, 
universal line! Ask your 
distributor for Ram components 
-today! Write NOW for FREE 
' Replacement & Conversion Guide, *£-!, 



ELEMENTS OF TELEVISION SYS- 
TEMS, by George E. Anner. Published 
by Prentice-Hall, Inc., 70 Fifth Ave., 
New York, N. Y. 5'/ 2 x 8'/ 2 inches. 804 
pages. Price $10.35. 

This volume packs much TV informa- 
tion for the service technician, trans- 
mitter operator, and hobbyist. Scan- 
ning, camera tubes, synchronization, 
and stagger tuning are some of the 
important subjects described in detail. 
There are also chapters on televising 
of motion pictures, antennas, color TV, 
etc. 

Much of the treatment is nonmathe- 
matical. However, many equations, 
charts, and diagrams are provided, 
Practical and detailed numerical exam- 
ples show how to design multivibrators, 
compensated video amplifiers, and other 
circuits. 

The basic information given here 
will remain useful for years to come. 
Nevertheless, the rapid changes in TV 
are apparent. Schematics are supplied 
for several 7, 10, and 12-inch kinescope 
receivers. There is nothing on the 
modern high-voltage supplies or the 
larger size kinescopes. 

MATERIALS TECHNOLOGY FOR 
ELECTRON TUBES, by Walter H. 
Kohl. Published by Rheinhold Publish- 
ing Corporation, 330 W. 42nd Street, 
New York, N. Y. 6^ x 9' 4 inches, 493 
pages. Price $10.00. 

Vacuum tube designers and manu- 
facturers, or electronic technicians are 
provided with a wealth of data and 
techniques in this book which endeavors 
to include in one text most of the perti- 
nent research work in high vacuum con- 
struction work. Data on the character- 
istics of nickel, tungsten, molybdenum, 
tantalum, copper, ceramics, and glass 
used in the art are presented. The cov- 
erage on different glasses is unusually 
comprehensive. 

A broad index of authors and re- 
viewers permit the worker seeking spe- 
cialized data on processes and applica- 
tions to pinpoint additional search. A 
review of atomic theory, classification 
of crystals, and an outline of the salient 
factors of the phase rule, high vacuum 
technique, and thermionic emission pro- 
vide a theoretical basis for the mechani- 
cal and chemical processes described in 
the text. Soldering, brazing and ad- 
vanced welding techniques used with 
the many alloys listed are presented at 
length. Many graphs and illustrations 
are presented with each chapter and re- 
inforce the text content. A large index 
allows quick reference to any of the 
varied topics discussed. 



ltie't 



RESPONSE OF PHYSICAL SYS- 
TEMS, by John D. Trimmer. Published 
by John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. 5% x 8% 
inches, 268 pages. Price $5.00. 

This book offers aid to workers in 
such fields as physics, sociology, biol- 
ogy, mechanics, etc., by applying cyber- 
netic concepts to problems in instru- 
mentation. A working knowledge of 
calculus and differential equations is 
needed for successful application of 
mathematics to physical systems. 
— end — ■ 




NOW! BECOME EXPERT AT 

RADIO- 
TELEVISION 

IN 4 EASY STEPS! 



Complete Self -Training Course 
in RADIO and TV by Famous 
Experts— Takes You BY SIM- 
PLE STEPS From Basic Thtory 
to Problems of Repair, Installa- 
tion. Color TV, etc, 

OW you can do ANY 
Radio-TV installation, 
service, or repair job like 
an expert; operate field- 
testing equipment; under- 
stand problems of TV, 
FM-AM transmission, etc. 
Step into a good-paving 
job- — or start your own 
service business. Train 
vourself AT HOME . . . 

In spare time , . . 

with the McGraw-Hill 
Basic Course in Radio 
and TV. 

2296 Pages— 
1611 Illustrations 
The men who wrote 
this complete 4-volume 
course are among the out- 
standing radio and TV 
instructors in America to- 
day. Every detail is clear- 
ly explained in over TWO 
THOUSAND PAGES of 
step-by-step instruction 
and over SIXTEEN HUN- 
DRED "how-to-do-it" il- 
lustrations, cross-section 
diagrams, etc. The re- 
view questions and an- 
swers "nail down" every- 
thing you learn. At-a- 
glance "trouble-shooting" 
charts show how to diag- 
nose instantly anv radio 
or TV breakdown . . . 
and how to repair it ex- 
pertly and quickly. 

The course will pav for 
itself manv times over. It 
can qualify a beginner for 
FCC's Ist-Class License 
test; gives an experienced 
technician more confi- 
dence and skill. 

SEND NO MONEY 
Mail coupon below to 
examine complete four- 
volume course FREE foi 
10 days. No obligation. 
Or you may examine in- 
dividual books FREE for 

LI _ MOKE! proper^ boxes_Jn _coupon. 

j FREE 10-DAY TR IAL CO UPON I 

I MCGRAW-HILL BOOK CO., Inc., Dept. RE-1-52, ■ 

I 327 West 41st St., New York 18, N. Y. I 

I □ Send me for 10 day free examination the I 

I Basic Course in Radio and TV, 4 Vols. (Regu- I 

I I" retail price is $23.75; Special Course Price I 

■ only $19.95 in easy installments.) If not satis- I 
| fied with Course, I will return it, pay nothing. 

■ Otherwise. I'll send $1.95 plus delivery then | 
| and only $3.00 in monthly installments. J 
. If you wish to examine anv of these books indi- i 
I vidually. check below the ones you wish us to I 
I send you for 10 Days' FREE EXAMINATION: 1 
I □ Essentials of Radio, □ Elements of Radio I 
* $6.50 Servicing. $4,75 | 
I □ Basic Television. □ Television Servic- I 
I $6.50 ing. $6.00 | 
| For anv book I keep, I'll send $2.00 plus deliv- i 
\ erv in 10 days, balance in easy monthly install- I 
. ments. . 
I Name I 



PARTIAL CONTENTS 
tSSEN T1ALS OF 
RADIO, 

pages. 433 i If us. 

t'ucuil Analysis • Vac- 
uum Tuhes • Circuits" 
Detector • Amplifier • 
Tube Oscillator • Power 
Supply • Transmitting. 
Receiving • Ktc. 
ELEMENTS OF 
RADIO SERVICING, 
475 Pages, 375 illus. 
Multimeters • AC Pow- 
er Supply • Speakers • 
Antennas • Auto Radios 

• I'ush-l'ull Output 

BASIC TELEVISION. 
592 pages. 415 illus. 

Scanning • Synchroniz- 
ing • Video Signal • 
lirightiiess Control • 
DC Reinsertion • Pic- 
ture • F.\l Alignment 

• Picture Tubes • VH F 
and 1*HF transmission 

• Reception 
TELEVISION 
SERVICING. 

429 pages. 388 illus. 
Antennas • Transmis- 
sion Lines • Test-pat- 
tern and Picture Anal- 
ysis • Localizing Re- 
ception Troubles • In- 
terference Remedies • 
I )"M>ct ion Circuits . , , 
AXD MUCH MORE! 



Zone.. 



State- 



Address 

City 

Position 

Company 

□ WE PAY FOR DELIVERY if you send first 
payment of $1.95 when ordering Course oc full 
price when ordering individual books (prices 
above) . Same return privilege. 



ELECTRONICS SALES CO, 

* 51 SrauFri Buckrirjiri 5.1. 
I rvmghm-on-Hudidn, N . Y. 
IJt^ngiert *-S?00 

TI-ST-PATTf BM TESTED COMPONENTS FOfl TV 
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TELEPHONE TYPE RELAYS 




RELAYS 



This list represents only a small part of more than a 
million relays in our stock— one of the world's largest. 
All relays are standard, brand new in original packing, 
and fully guaranteed by Relay Sales* 
Send us your relay requirements* If the items are in 
stock we can make immediate delivery at substantial 
savings in cost to you* 

SHORT TELEPHONE RELAYS 



STANDARD TELEPHONE RELAYS 



STK. NO. 


VOLTAGE 


OHMAGE 


CONTACTS 


UNIT PRICE 


R-635 


12 VDC 


100 


1C&1B 


$1,35 


R-308 


12 VDC 


100 


2C © 4 Amps 


1,85 


R-343 


12 VDC 


100 


1C 


2.00 


R-826 


12 VDC 


150 


2C, IB 


55 


R-770 


24 VDC 


150 


1 A/10 Amps 


1.45 


R-368 


8/12 VDC 


200 


IB 


1.40 


R-771 


24 VDC 


200 


1 A/10 Amps 


1,45 


R-603 


18/24 VDC 


400 


2A 


55 


R-575 


24 VDC 


500 


2C 


2.40 


R-764 


48 VDC 


1000 


1C&2A 


2.00 


R-417 


5.5 ma 


5800 


2C 


2.50 


R-563 


60/120 VDC 


7500 


1A 


2/3.10 


R-213 


5/8 VAC 60 Cy. 




2A 


2.50 


R-801 


115 VAC 




NONE 




R-589 


12 VDC 


125" 


2A 


1.30 


R-113 


12 VDC 


150 


4A 


1,55 


R-689 


12/24 VDC 


255 


1C 


1.55 


R-799 


24 VDC 


500 


NONE 


1,00 


R-115 


24 VDC 


500 


1C 


1.70 


R-110 


24/32 VDC 


3500 


1C 


2/3.45 


R-121 


150 VDC 


5000 


2A&1C 


2.05 


R-122 


150 VDC 


5000 


2C/0ctal Base 


2.50 


R-634 


150/250 VDC 


6000 


1A&1B 


2.45 


R-369 


8/12 VDC 


150 


2A, 2B 


1.60 


R-908 


6 VDC 


15 


4A © 4 Amps 


50 


R-800 


12 VDC 




2C&1A 


1.55 


R-537 


12/24 VDC 


150 


2C&1B 


2,00 


R-750 


24 VDC 




1A 


1.60 


R-367 


10/16 VDC 




2C 


2.50 


R-335 


20/30 VDC 


700 


2A, 1C 


2.00 


R-366 


30/120 VDC 


4850 


1C 


2.50 



STK. NO. 


VOLTAGE 


OHMAGE 


CONTACTS UNIT PRICE 


R-806 


115 VAC 


900 


1A 


$2.05 


R-161 


6 VDC 


10 


2B&1A 


1.10 


R-873 


6 VDC 


12 


3C-3A MICALEX 


3.00 


R-305 


12 VDC 


50 


2A Split Cerm, 


1.35 


R-360 


24 VDC 


200 


1C 


1.50 


R-484 


24 VDC 


200 


2A, 1C 


1.35 


R-337 


24/48 VDC 


1200 


1A, 2B Split 


2.65 


R-101 


24 VDC 


1300 


2A 


2.50 


R-868 


30/162 VDC 


3300 


1C 


1.90 


R-365 


52/162 VDC 


3300 




3.95 


R-518 


85/125 VDC 


6500 


1C 


3,60 


R-918 


52/228 VDC 


6500 


1C 


• 3.60 


R-852 


52/228 VDC 


6500 


1C, 1A 


3,00 


R-341 


75/228 VDC 


6500 


4C ® 4 Amps 


3.65 


R-633 


180/350 VDC 


10,000 


1C © 5 Amps 


2.90 


R-344 


72/300 VDC 


11,300 


3A, IB 


2,45 


R-332 


100/350 VDC 


40,000 


2A 


3.50 


R-664 


110 VAC 




2B&1A/0CT.S0CKET 


2.45 


R-667 


6 VDC 


.75 


1B/10AMP. 1 A/3AMP, 


1.45 


R-632 


6 VDC 


12 


5A&1C 


3,25 


R-154 


6/12 VDC 


200 


1A 


1,50 


R-517 


12 VDC 


250 


2A 




R-116 


85 VDC 


3000 


IB 


3.05 


R-631 


100/125 VDC 


3300 


2A 


1.90 


R-545 


1KV250 VDC 


7000 


1C 


2.40 


R-124 


300 VDC 


12,000 


1A 


55 


R-511 


24 VDC 


200 


W/MICRO N.O. 


3.05 


R-160 


6 VDC 


12 


3C&3A 


3.00 


R-851 


52/228 VDC 


6500 


1C, 1A 


3.00 


R-591 


6 VDC 


40 


1B&1C 


1.35 


R-155 


12 VDC 


100 


4A&4B 


1.45 


R-520 


200/300 VDC 


14,000 


2C 


3.45 


R-159 


6 VDC 


50 


2A 


1.35 


R-158 


6 VDC 


50 


4A Cerm, 


1.85 


R-381 


6/8 VDC 




1A Split 


2.50 


R-382 


6/12 VDC 


200 


IB Split 


2.50 


R-153 


12 VDC 


200 


1C&1A 


1.55 


R-304 


12 VDC 


200 


4A Split Cerm. 


2.50 


R-383 


6/12 VDC 


500 


1A Split 


2.50 


R-385 


6/12 VDC 


500 


IB Split 


2.50 


R-384 


6/12 VDC 


500 


3A Split 


3.00 


R-576 


12 VDC 


200 


2A 


2,50 


R-316 


24 VDC 


200 


1C 


1.50 




OTHER RELAY 


TYPES 


IN STOCK 




• 


Keying Relays 


• 


Voltage Regulators 




• 


Rotary Relays 


• 


Differential Relays 




• 


Contactors 


• 


Sealed Relays 




• 


Midget Relays 


• 


Special Relays 






Telephone 

Manufacturers and Distributors: 
Write for the new Relay Sales Catalog. SEeley 8-4146 



833 W. CHICAGO AVE., DEPT. Y, CHICAGO 22, ILL. 



PRINTED IN THE U. S. A. BY THE CUNEO " R ES 5 , INC. 
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Preferred by Servicemen everywhere . . . 

MALLORY VIBRATORS 

There are three big reasons why servicemen prefer Mallory vibrators 
over all other brands combined. They count on Mallory vibrators for long 
dependable service because they give . . . 

1— Slow contact impact for minimum wear 

4 

2~ High contact pressure for low resistance 
3— Fast contact break for reduced arcing, pitting 

That combination— available only from Mallory, with its patented, tuned 
mechanism— means real performance for you and your customers. That's 
why more Mallory vibrators are used as original equipment than all other 
makes combined. Put these features to work for you. When you order 
vibrators . . . 




Service 47 Radio Makes 

With ONE of Mallory's 

Special Vibrator Deals 

Ask your distributor about these 
Mallory specials. They help keep 
your inventory down. You can 
service 47 radio makes with the 6 
Mallory vibrators in one of these 
deals. And you gel a handy parts 
cabinet at no additional cost when 
you buy at your regular discount 
price. Call your distributor today 
Tor details. 



Make Sure! Make it Mallory 

m!FHM:i'J:IJ t lH 

ALLOR. 

CAPACITORS . CONTROLS • VIBRATORS . SWITCHES • RESISTORS 
• RECTIFIERS • VIBRAPACK* POWER SUPPLIES • FILTERS 

_ _ *Reg. U.S. Pat. Off. 

APPROVED PRECISION PRODUCTS 



P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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as a 



matter of course with RCA tubes 



The RCA-developed "A" frame con- 
struction—used in 6 of the metal-type 
r-f amplifiers — is one of the n:any im- 
provements that contribute to the extra 
performance of RCA tubes. 

The "A" frame— shown in red— con- 
sists of a top member, two vertical mem- 
bers, and a bottom cross member. The 
ribbed uprights are welded to the cross 
member . . . the feet of the uprights are 
welded to the grounded metal header. In 
effect a truss, this rigid "A" frame acts 
as the supporting member for the tube 
elements. Its increased resistance to 
vibration reduces the possibility of elec- 
trode displacement due to wear on the 
holes in the mica spacers . . . and thereby 



plays an important role in reducing 
microphonics and maintaining uniform 
tube characteristics. 

In addition to imparting rigidity to 
the tube elements, the top and bottom 
members of the "A" frame serve as 
shields. The-two ears on the top member 
add to its effectiveness in reducing grid- 
to-plate capacitance . . . the tab on the 
lower member — which extends down to 
the stem— provides additional shielding 
between grid and plate leads. 

The extra performance built into RCA 
tubes accounts for their high quality, 
long life, and dependability. They cost 
no more. Why not use them for your 
daily tube requirements ? 



^* -fe_ r _i-jj|jj** , ■ TOP MICA 
V. a ill! PiATf 
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